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Jarmann’s Electric Street Car System. | 

Jarmann, of London, has Jately exhibited a 
model of electric street car of his own inven- 
tion ; it is somewhat difficult to judge of 
a system after such a simple trial, end espec- 
ially from the incomplete informations 
which are at our disposal, says La Lumiere 
Electrique, the chief feature of said sys- 
tem lies in the arrangement of the motor: 
the axle carries two movable armatures, 
each one revolving in an especial field 
by itself, and each one being also provided 
with a pair of brushes, (Fig. 1.) 

According as one or the other pair of 
brushes is being connected with its current 
collector, by the means of a reversing gear, 
the current passes into one or the other arma- 
ture, the rotating then taking place some- 
times in one direction and sometimes in the 
other. 

By such an arrangement, the inventor 
avoids the using of a reversing gear, or of 
two pairs of brushes with a single armature ; 
the inactive armature serves also as 2 fly 
wheel. 

We confess our inability to understand 
such a contrivance; so long as they have 
recourse to two pairs of brushes capable of 
being interverted, where is the use for two 
armatures and two fields ? 

The slackening of the armature speed 
down to that ef the carriage axles is one of 
the greatest drawbacks to be inet within the 
applying of electric motors to the pulling of 
cars and the electrical engineers who have 
had recourse to cog-wheels have only done 
it with the utmost care, trying at the same 
time to reduce as much as possible the me- 
tallic noise or the shocks. Mr. Jarmann does 
not hesitate to make use of a double set of 
cog-wheels and pinions (Fig. 2), and in order 
to reduce the friction he use spin cog-wheels, 
<> 
The Wluatry Days Do Not Disturb the 

Electric Light Man. 


Whenever a cold snap comes snarling 
down from the northwestern wilds, and bites 
our ears and toes, freezes the wuter pipes and 
eats up our coal piles with such greediness, 
there are three classes of honest, hard work- 
ing citizens who have some cause for hearty 
rejoicing. ‘The coal man rubs his hands 
with glee at the grand procession of parties 
who want loads a little better if possible 
than the last ; the plumber with his assistant, 
his tobacco—assorted kinds—and his memo- 
randa bill book, is up and abroad early, with 
three well defined duties before him: such as 
flirting withthe Imperatrice of the kitchen, 
charging three or four hundred per cent. for 
solder and smoking a well colored pipe in 
every room in the house; and thirdly the 
henest electric light man, who knows that 
whatever may have been the case at other 
times and in other weathers, while the cold 
wave is a sojourner, there is little danger to 
person or property from any cause with 
which he may be connected. 

Gas meters may be blown up, overheated 
stoves and deflective flues, thawing out 
water pipes and the explosion ef water 
backs may start the fire worshippers on 
their noisy, rattling run, and cause the in- 
surance agent a pang, but the electric light 
man feels far differently from what he did dur- 








ng those drizzly weeping days before frost. 


National Electric Light Association. 

A special meeting of the Executive Com- 
mittee of the National Electric Light Asso- 
ciation was held at the Hotel Dam, in the 
Electric Club rooms, last Thursday after- 
noon, January 6. Messrs. De Camp, of 
Philadelphia; Ridlon, of Boston; McCou- 
bray, of Bal.imore; Lynch, of New York, 
and others, were present, and an earnest dis- 
cussion was entered into relating to the 
work of the convention to be held at Phila- 
delphia, February 15. Chairman De Camp 
was authorized to issue all necessary printed 
matter for announcing and advertising the 
meeting. 

An important matter, that of the exhibi- 
tion of plans of electric light stations, was 
discussed at length, and it was decided to 
make a special effort to have a large number 
of these plans exhibited, after which the 
committee adjourned. 

SS eee 

Economy of Electric Light Over Gas. 

On Friday evening last a lecture was 
delivered in the Royal Institution of South 
Wales before the Swansea Scientific Society 
by Mr. Polyblank, foreman of the Swansea 
Harbor Trust Works. In the course of his 
address Mr Polyblank quoted the following 
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figures as representing the actual working 
cost of an arc lighting installation at the | 
works of Messrs. Kitson, the well-known 
locomotive engineers of Leeds. The installa 
tion consists of a No. 7 Brush dynamo sup- 
plying twelve arcs and a No. 5 machine 
supplying six arcs, the armatures being of | 
the obsole'e type. Each machine is coupled | 
direct to a Parsons high-speed engine; these | 
have now been running for over five years at | 
an extremely small cost for repairs—in fact, 
all that has been done to them has been to 
let up the crank-pm bearings once a year. | 
The repairs to the dynamos have been of an | 
equally negligible character, and only one 
pair of brushes has been used per annum. 
There is no vibration when running, and no 
foundations were put in. The plant is in 
charge of a laborer, who supplies the oil re- 
quired once a day, and has practically noth- 
ing further to do. As to the cost, using 
positive carbons at 3d. per foot and negative 
carbons at 14d. per foot, in 16 hours, 2 feet of 
positive and 1 foot 2 inch of negative are 
consumed. This makes the cost of carbons 
per lamp per hour 0.48d., the boiler evapo- 
rates 9 lbs. per pound of coal at 6s. per ton, 
and the Parsons direct acting engines use 40 
Ibs. to 50 Ibs. of steam to the actual horse- 
power; this brings the cost of fuel to 0.16d. 
per lamp per hour. The oil used per 8 hours 
run in the two engines is two pints at 2s. 6d. 
per gallon, the water gost 6d. per 1,000 
gallons, and the attendant gets 18s. per week. 





Summing up the working expenses on the 
above basis we get for a 60 light installation: 
carbons, 0.48d.; fuel, 0.16d.; water, 0.034. ; 
oil, 0.09d.; attendant and repairs, 0.24d.; a 
total of id. per lamp per hour for working 
expenses. Messrs. Kitson, in making the 
comparison between the economy of electric 
light over gas, state that in Leeds gas costs 
1s. 10d. per 1,000 cubic feet, No. 3 burners 
being generally used at the works, which are 
said to give 16 candle light and to use 3 cubic 
feet per hour; it therefore requires 125 
burners to give the same light as one arc 
lamp, and adding one-sixteenth for rent of 
meter, the result is a working cost of 83d. 
per hour for gas to give the same light as 
afforded by one electric lamp. 
——_ cae — 

Lighting Harvard College by Electricity. 

The long mooted question regarding the 
lighting of the college library at Harvard, 
and the complaints concerning the uselessness 
of the books during six hours of every 
winter day, is now to be settled. Gore Hall 
is soon to be lighted at night. The Daily 
Crimson says : 

‘*It is now possible to state with a great 
degree of certainty that this drawback will 
be removed and that the college library will 





Fig, 2.—DovuBLE Set oF CoG WHEELS AND 
PINIONS OF JARMANN’S SysTEM. 


| be lighted with incandescent electric light. 


For some months past the authorities have 
been investigating the feasibility of such a 
plan and have now determined upon adopt- 
ing it. The one great difficulty in their way 


| was the absence of any available funds for 


putting light of any kind into the library. 
But Harvard never Jacks friends in need, 
and a number of gentlemen were found who 
were willing to contribute for so worthy a 
purpose. It is but two weeks ago that the 
fund which amounts to $2,000 was assured. 
It was collected in sums varying very much 
in size, but all given with the-same feeling 
that Harvard may no longer have a dark 
library. 

“It is not possible to give perfectly ac- 
curate details about the distribution of the 
light in Gore Hall, but some of the following 
facts will be found reliable. 

‘*Each table in the reading room will be 
supplied with two or more lamps which can 
be lighted or turned off at pleasure. At the 
head of every stack of books in the reserved 
alcoves wil] be placed a lamp with reflectors 
sufficiently strong to light up all the books 
under it. It is also possible that some fix- 
tures will be hung from the ceilings for 
lighting up the hall generally. 

“‘The space in which the delivery desk, 
the catalogues and the general reference 
works are, will be copiously lighted with 
stationary fixtures. The ‘stack,’ which is 
much less apt to be used at night, will be 





supplied with transferable lamps which will 
be attached by a long wire to the end of 
each stack of books and may be carried 
along in the hand.” 

———_ +e __—___ 


The Electric Club. 





INTERESTING DISCUSSION ON ‘* THE INSTAL- 
LATION OF ELECTRIC LIGHT PLANTS.” 





The regular monthly meeting of The Elec- 
tric Club was held at the club-rooms in the 
Hotel Dam, Thursday evening, January 6. 
An elaborate dinner was enjoyed in a very 
pleasant and informal manner, after which a 
very interesting discussion ensued. Among 
the prominent members of the club and visit- 
ors present were the following-named gentle- 
men: H. C. Davis, Geo. W. Hebard, J. B. 
Powell. H. R. Garden, C. B. Cogges- 
hall, H. B. Miller, Jackson Bailey, Geo 
Worthington, H. N. Reed, A. C. 
Fowler, W. D. Sargent, J. C. Riley, 
C. D. Haskins, Geo. Manson, C. O. Baker, 
Jr., Henry Hine, William Hine, Charles 
W. Price, R. H. Worthington, Chas. Perring, 
M. W. Goodyear, E. T. Lynch, Jr., of New 
York city; Messrs. A. J. De Camp, W. E. 
Sharpe, J. C. Mathews, S. B. Richards, 
Stephen D. Holbrvoke, of Philadelphia ; 
Arthur Steuart, James L. Steuart, T. Mc- 
Coubray, Baltimore; F. A. Cheney, Troy, 
N. Y.; Frank Ridlon, A F. Upton, T. B. 
Doolittle, A. V. Garratt, Boston; H. B. Lytle, 
Providence; N. T. Pulsifer, Hartford; Frank 
Laughlin, Pittsburgh, Pa. 

In the absence of the author, Mr. Jno. 
Beane of the Mather Electric Co., the paper 
of the evening was read by Mr. Henry Hine 
of the United States Company. The paper 
is given below : 

‘‘ THE INSTALLATION OF 
PLANTS. 


ELECTRIC LIGHT 

It has been announced that I am to read 
to-night a reply to the paper presented by 
Dr. Benjamin at the last meeting on the sub- 
ject of the rules governing the installation of 
electric plants. I was not here at the meet- 
ing but read the rules as published in the 
ELECTRICAL REVIEW in a recent number. I 
feel that the thanks of the club are fully due 
the Doctor for bringing before it so interesting 
a subject—one which cannot be too frequently 
discussed in the proper spirit—unbiased by 
interested motives—prompted by a sincere 
desire to still further increase the safety of 
electric Jighting. 

I have not examined these rules as care- 
fully as I could wish owing to lack of time, 
but they appear to me to be 1n effect, practi- 
cally, those which are pretty generally in 
use in this country at present. 

Referring to Rule II, at first thought 
it would seem better to limit the size of con- 
ductor by a certain excess of temperature 
above the airin which it is placed, say 50° 
F., for the difference in temperature of a 
wire in winter and summer must make a 
difference inits carrying capacity, and I think 
this a proper subject for discussion. There 
is another matter which is well worth con- 
sidering seriously, and that is whether it is 
not safer, at least, in cases where low potential 
currents are used, to place the positive and 
negative leads close together, separated by a 
thin septum of some material of high insula- 
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ting resistance, than the present method of 
using underwriter’s wire, and a half-inch 
septum of wood. 

In regard to the inspection of electric 
light plants, as is well known, there is lack 
of uniformity in the requirements of ‘he 
boards of fire underwriters throughout the 
country, and as to their enforcement in 
many cases it would seem as if no inspection 
was made at all, or, at least, in a very per- 
functory manner. I regard the proper in- 
spection of installations as of much value to 
the electric light companies, and believe that 
no plant—no matter where located, nor how 
small—should escape. 

This matter of uniformity in the rules of 
the boards of fire underwriters, and, what is 
more important, their impartial, rigid en- 
forcement, is one which should claim the at- 
tention, and calls for the united action of the 
electric light and power companies. 

I refer here simply to the necessity of more 
uniformity in the rules enforced in different 
parts of the country, and do not wish to be 
understood as endorsing any of the wild 
statements I have seen published in some of 
the daily journals recently, setting forth the 
terrible havoc of the electric light, both as to 
property and life. 

It is hardly worth while to treat these as- 
sertions seriously—the time has gone by 
when it would be necessary to do so—to set 
the matter in its proper light before the 
public. 

As to the dangers from fire, I have only a 
word to say—the losses from fire in this 
vi-inity during the past five years have 
amounted to the value of twenty-five mill- 
ions of dollars ($25,000,000) During the 
same period, and in the same territory, the 
losses due to electric light currents have 
reached the enormous (?) value of four thou- 
sand dollars ($4,000), and there are more 
electric lights here than in any territory of 
equal size in the country. 

‘Yo show you how exclusive a lien the 
authors of these statements referred to have 
upon this made-to-order - fire- fiend of the 
electric light, I will call your attention to the 
fact, which is well known to you all, that 
fire insurance companies in New England 
and in and around New York make a reduc- 
tion, in a large oumber of risks, in the rates 
of insurance where the electric light is 
installed instead of other illuminants. 

As to the terrible loss of life. the entire 
number of deaths from high tension electric 
light currents since lighting by electricity 
has become a commercial occupation, can be 
counted on the fingers of the hands. Let us 
consider Other illuminants—oil or gas; the 
merest tyro cannot fail 10 see the absurdity 
of the comparisun as in favor of the electric 
light. Let us bring the matter right home to 
New York, and we find that the coroners’ 
reports for four or five years past record 
deaths due to gas (excluding suicides) num- 
bering at least twenty (20) per annum. 

lf we consider the fatalities among engi- 
neers, machinists, miners, carpenters, paint- 
ers, masons, etc., the comparison becomes 
most marked in favor of the electrical engi- 
neer. It is not my desire to belittle the 
dangers of high-tension currents, but I must 
protest against their exaggeration. With the 
safeguards that are now employed in their 
manipulation, the possibility of fatal shocks 
are indeed few; but as to making the occu- 
pation of electrical engineer an absolutely 
safe one, we might as well attempt to make 
existence absolutely safe from fatal accident. 
Of course, the old saw-mil! admonition in 
relation to undue familiarity with the buzz- 
saw while in motion applies, in principle, 
equally well in the central electric light 
station. 


THE DISCUSSION. 


Mr. A. J. De Camp, of the National Elec- 
tric Light Association, was called for on the 
conclusion of the reading. 

Mr. De Camp—It is very unfortunate that 
Mr. Beane is not here, but at the same time 
I think he said just about all that could be 
said on this subject. He states the facts. 


People may say to me that I may drop down 
dead or may be struck by lightning to- 
morrow; but I have lived some forty-five 





years and have not been struck by lightning. 
Therefore I do not let such things worry me 
The thing of greatest importance that I see 
in connection with this is the excitement of 
the insurance interests on this point. I think 
that I would feel just the same way. In the 
matter of electric lighting they are insuring 
against a risk of which they really know 
nothing, and like all of us they are prepared 
to give themselves the benefit of the doubt. 
Recently in Philadelphia, without any known 
cause, they have advanced, or attempted to 
advance the rates from ? tu 1} per cent. for 
no other reascn than the fact that the station 
is an electric light station. They cannot for 
the life of you give any other reason if they 
are pressed to the point. But I suppose they 
say these people cannot do without insur- 
ance. If they cannot get it at ? they will 
have to pay14. So far as our own company is 
concerned I do not think that we have had 
the first blaze of fire from the electric 
current, and we have not had one acci:lent 
in our electrical department where we have 
had five in our mechanical department. 

Mr. Ridlon—With regard to this question 
of fire risk, I shall have to refer to the Man- 
ufacturers’ Insurance Company of New 
England, which insures a large portion of the 
mills. Their risks have amounted to some 
thirteen or fourteen millions of dollars 
within the last two or three years. Froma 
statement that I saw of one of their in 
spectors, their loss during that time had 
amounted to less than $14. As Mr. Atkinson 
says an electric light fire is what he consid 
ers a safe fire. The moment that anything 
in an electric light circuit from any cause 
whatever, produces a spark of fire, the 
apparatus is immediately stopped, and the 
cause is looked after, and it is found that it 
has simply charred portions of the wood, 
and it is easily repaired and started up 
again. Whereas, with other lights a fire oc- 
curring in a mill or manufacturing estab'isb- 
ment, the gas pipe is melted off, or the oil 
lamps are broken, and this immediately adds 
a large amount of fuel to the fire, causing the 
complete destruction of the mill The New 
England Insurance Exchanges have proposed 
to reduce the rates of insurance very mater! 
ally, to any party using electric lights ex- 


clusively. I consider this a very conclusive 
in regard to the safety of the electric 
light. [Applause. ] 


Mr Hebard—I am not prepared this even- 
ing to do more than express my entire sym- 
pathy with what has been said on this sub- 
ject and particularly to refer to that part of 
Mr. Beane’s paper wherein he so forcibly calls 
attention to the very small amount of loss by 
fire caused directly from electric lighting 
circuits as compared with the aggregate loss 
from fire for the same period in the same 
district. This is the more phenomenal when 
we consider that this period covers a time 
when this new industry has been passing 
through its earliest childhood, surrounded 
by all of the limitations attending a new 
thing with which people at large are entirely 
unfamiliar. Yet, notwithstanding the ignor. 
ance of the people who erect the circuits 
and the ignorance of the people who use 
the lights, we still have this phenomenal 
result—I think I may say it without hesita- 
tion—that in the five or six years since the 
first introduction of electric lighting in any 
commercial sense, there has not been a single 
instance where conflagration of any ex- 
tent has even been attributed to the electric 
circuits. As has been properly said by our 
friend from Boston electric fires are safe 
fires ; they are quickly found and extin- 
guished, and there is nothing in connection 
with electric circuits to feed fires. One 
word in regard to the underwriters. The 
great trouble with the underwriters is the 
ignorance of the people. What we want to 
do is to have them educated, and I suggest 
that the next time that we have a meeting 
and propose to talk about this matter that we 
each get a good friendly underwriter under 
our arm and bring him here, and give him a 
good dinner, and tell him how it ought tobe 
done. (Applause.) 

Mr. Steuart—There is a fire insurance 
company at home that I have something to 
do with. I have advised them that electric 





lighting is about the safest sort of illumination, 
and on that basis they are charging factories 
that are using the arc lamps no more than 
they charge any one else. 

Mr. Upton—I notice that these fires all 
occur in stations that use long-stroke engines 
and line shafting. [Laughter and applause. } 
There is only one remedy—use direct-acting 
engines with no line shafting, and you will 
have no fires at all. I will take the oppor- 
tunity of stating now that Mr. Sprague will 
read a paper on this question of power at the 
next Electric Light Convention, to be held at 
Philadelphia in February. He has promised 
me that he will do so. 

Mr. DeCamp asked for an expression of 
opinion from members as to alternating and 
constant currents in respect to their relative 
tendency to cause fires. He had been in 
formed by an eminent scientific man that the 
alternating current was about three times as 
dangerous as the constant. In other words, 
one volt of alternating current, so far as insula- 
tion, danger of fire, and danger to person and 
property were concerned, was equal to three 
volts of a constant current. Subsequently, 
he had asked the opinion of another equally 
eminent scientist as to the difficulties of insu- 
lating with an alternating current, as com- 
pared with a constant current, and the reply 
was, ‘It was much easier.” 

Mr. Ridlon—I have been investigating the 

alternating current within the last two weeks. 
Now, the best statement that I get is 1,000 
volts in an alternating current will equal 
1,500 volts in a constant current. Now, the 
question of safety arose, and we called the 
inspector of the Insurance Exchange to in- 
spect a plant that is now being put in by 
the Sun Electric Light Company, and he 
made a very thorough investigation—went 
through the different houses where this in- 
stallation is placed or where the lamps are 
placed from the Central Station, in a distance 
f half a mile toa mile away from the sta. 
tion, «nd examined it very thoroughly. 
Now, Mr. Brophy is an authority in New 
Eogland on inspection, and the verdict he 
rendered was that it was absolutely safe. 

Mr. Garratt—In a general way I would say 
that where wires are not placed close together 
an alternating current of 1,000 volts or 1,500 
or 400 volts, would be equally safe with a 
direct current of the same potential. Where 
wires lie close together the danger is increased. 
Now, reverting to the matter of the danger 
of fire, l would say this—that a comparatively 
low potential with an alternating current 
would terminate in a fire where a direct cur- 
rent might not do so. I would not for a mil 
lion dollars take an alternating current of a 
thousand vol's through my hands. I would 
take that amount very readily of a direct 
current. I wish to emphasize the fact 
brought out by Mr. Ridlon that it is impos- 
sible for an electric current to produce a fire 
—un!ess it be by the heating of a small piece 
of wire—without giving instant notice to 
people using the lights that something was 
out of order. As soon as we gei a short cir- 
cuit which draws an arc, the greater portion 
of the current follows over that arc. The 
lamps immediately show evidence of there 
being a short circuit, and it is my opinion 
that it would be wise in all circuits of any 
magnitude to have a switch whereby in case 
of the lamps acting abnormally a person 
could run to a large switch and break the 
whole circuit controlling the building in 
which the lights are placed. 

Mr. Beane having come into the room was 
called on by the chair to address the meet- 
ing. 

Mr. Beane—I do not know, gentlemen, 
that I care to say anything further than what 
1 have said in the mattter. I think that the 
dangers of electric lighting have been greatly 
exaggerated, and I so stated in my paper. 
The matter is one which [ consider of a great 
deal of imporiance. Of course it is due to 
ourselves that we should not permit this idea 
to go out to the community that electric 
lighting is unsafe, but it seems to me that we 
have got past the slage where the public 
would look upon the matter in this light. 

Mr. Garratt—I wish to say that the only 
two cases of fire from electric light that came 
under my notice Were on long circuits. 





They were discovered by variation in the 
light. The employes immediately hunted 
around and found the place where the fire 
was before it had burned up two dollars 
worth of property To refer once more to 
the subject of alternating and coastant cur- 
rents, I cannot say in an unqualified way 
that the danger is no greater with the alter- 
nating current than it is with the direct cur- 
rent. But I will say simply this—that I 
should use a little more caution in the ins‘al- 
ment of an alternating current than I should 
with a direct current. The alternating cur- 
rent produces induced currents in all con- 
ductors in its immediate vicinity. That 
conductor may be anything in which an in- 
duced current is capable of being produced, 
and the danger would arise from unforeseen 
and unknown possibilities of induction which 
the man is not aware of I do not think the 
danger is great enough to enter seriously into 
the question of discontinuing the alternating 
current. I do not think the danger of the 
alternating current is nearly so great as is 
urged before the public. The danger to 
human life is extremely great. It is dan- 
gerous to tamper with the alternating cur- 
rent, much more so than is generally known. 
It is much safer with the direct current than 
is generally known. This is a point which 
should be emphasized very strongly.to those 
men who are working constautly with wires 
carrying the two kinds of currents. I do 
not think there is much danger with an alter- 
nating current not exceeding two thousand 
volts in potential. If I werea fire insurance 
man I should consider the alternating current 
the greater risk, all things being taken into 
consideration. 

Mr. Ridlon—I would like to ask if the 
safety fuse could not be used in connection 
with the alternating current to prevent the 
dangers referred to. 

Mr. Garratt—The safety fuse could be 
used with the alternating current, with what 
safety I don’t know. The safety fuse is not 
put in to control electro-motive force, which 
is the quality that causes the current to 
jump from one wire to another, and set fire 
to any intermediate substance. The safety 
fuse simply protects against any lamp or any 
portion of the circuit carrying a greater 
amourt of current than it can carry with 
safety. 

Mr. Ridlon—It would seem to me that the 
insurance exchange might, through its in- 
spector, give us a set of rules whereby we 
should run our wires in connection with the 
alternating current, so as to insure safety 
from fire. 

Mr. Garratt -I would not recommend ap- 
plying to the Underwriters’ Association for a 
system of rules, for the reason that they 
would go toa theoretical electrician—some 
recognized authority in the country—and he 
would work out a system of rules which 
might be entirely inappropriate. We might 
prepare ourselves a table of the requirements 
which are perfectly safe in the opinion of 
electricians, and also feasible in the opinion 
of men skilled in installing plants, and get 
the underwriters to adopt that. 

Mr. De Camp—When we look back to the 
time when the present rules were formulated, 
the original purpose was to have are light 
wires six inches apart. That was pretty gen- 
erally accepted. But the insurance com- 
panies were not satisfied, and it was 
made eight inches. There is just as much 
reason for making that eight feet as eight 
inches. I think, if the thing is referred to 
insurance companies, our wires are as likely 
to bestrung on both sides of the street as in the 
same building. I think at the same time the 
insurance companies are not disposed to be 
very captious in the matter, and if a new set 
of rules were submitted by men eminently 
qualified to give an opinion on the subject, 
and who in the opinion of the insurance 
companies were disinterested parties, that 
they would be very apt to accept whatever 
those gentlemen would suggest. 

Mr. Garratt—I would be willing to stake 
what little professional reputation I have, 
that any electrical system now in use in the 
United States that I know of—arc or in- 
candescent, alternating or direct—would be a 
safe installment, if its wires were at al 
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points one inch apart in all portions of the 
circuit. 

Mr. Hebard—Was it not the desire on the 
part of the underwriters, in requiring those 
wires to be so far apart, to render it unhkely 
that a trifling amount of moisture might 
make a short circuit, whereas if the wires 
were a little farther apart it would be less 
likely? 

Mr. Garratt—I presume it was, sir. But 
there is nothing to prevent a perfect insula- 
tion of the wires from a practical stand- 
point. There are several wires on the mar 
ket that are practically perfectly insulated, 
so far as electric light currents are con- 
cerned. 

Mr. Hebard—That was not the state of af- 
fairs at the time these regulations were 
formulated? 

Mr. Garratt—No, sir. 

Mr, Hebard—The point I wanted to make 
was this: don’t let us make it possible for the 
underwriters to say that we are here asa 
close corporation or as a mutual admiration 
society, talking only on one side. Another 
thing—in putting up circuits, how often do 
you know that the carpenter is not going to 
make short circuits for you in putting in 
nails? In one sense it is a distinction with- 
out a difference we are talking about; but at 
the same time there is a distinction there 
that may very properly be talked over. 

Mr. Garratt—It is as easy to argue on one 
side as the other. I was intentionally argu- 
ing on the side of safety of installation. 
With reasonable care, and with good, fair, 
honest workmen, a distance of an inch or 
two between wires properly hung is abso- 
lutely safe. I am supposing the installation 
is put up with all due care in attempting 
to prove that there is no danger from electric 
lighting. There is danger from any great 
power and as has been said greater forces are 
only hancled safely with one condition and 
that condition is unceasing vigilance. This 
applies to electric lighting as well as to any- 
thing else. 

Mr. Ridlon—That matter of distance has 
been taken up by the Insurance Exchange in 
such places as are ordinarily called damp 
places. I happened to know this fact by 
having to change a large amount of under- 
writers’ wire that I had in a paper mill for 
water proof wire. 

Mr. Upton—I have listened with great 
attention to all this discussion. I still come 
back to the point that there is not one single 
case where there has been a disastrous fire 
from electric lighting unless it has come 
from the shafting. [Laughter.] Your in- 
sulation is all right, and it all comes down to 
the question of using line shafting. 

Mr. De Camp—Unfortunately, Mr. Upton, 
the insurance companies don’t recognize that. 

Mr. Upton—They do not know their busi- 
ness; that is what is the matter. 

Mr. Hine—Mr. Beane in his paper raised 
the question whether it is not safer to have 
wires near together than far apart. The 
argument is this—if wires are two inches 
apart, dampness may make a connection 
from one wire to another. The circuit 
formed is, however, too slight to materially 
decrease the resistance of the line and buro 
out the safety fuses ; the wood becomes 
charred, and fire results. Whereas, if the 
wires were close to-gether there would be 
formed a short circuit, and there would be 
no danger. There is one other point. My 
understanding is that the question of heat- 
ing a conductor of electricity is one entirely 
of quantity or current strength. It makes 
no difference whether it is alternating 
or continuous. It is simply a question of 
quantity. Therefore a safety fuse will 
operate equally well whether the current is 
alternating or continuous. 

The Chairman—As to the question of 
dampness an experiment came to my noti¢e— 
and it was an extreme one—in which two 
bare wires, with 110 volts on the circuit, 
were laid on a board about half an inch 
apart, forming a trough between them. 
Water was poured into the trough with the 
expectation that it would make a short cir- 
cuit and put out the light. But it had not 
the slightest effect. 

Mr. Haskins—It seems to me that Mr. 





Hine has struck the key note in regard to 
alternating current. The point is how much 
energy passes a given point in a given time. 
It makes no difference whether it is an alter- 
na'ing current or a direct current. The one 
is as dangerous as the other provided the 
same amount of en+rgy passes a given point 
in a given time. I guess there is not a man 
in the rcom who bas not had an alternating 
current pass through him of 50,000 or 60,000 
volts. Any current that will jump an inch 
has an electromotive force of 50,000 or 
60,000 volts. 

Mr. Garratt—I maintain my point and am 
prepared to prove it that anything like an 
electric 1 ght current of 500 volts or upwards, 
alternating, is an extremely dangerous thing 
to fool with. These little magneto machines 
and helixes that are sold on the sidewalks to 
be sure have a high electromotive force, but 
they do not come within the question of elec- 
tric lighting of which I have been speaking. 

Mr. De Camp—I suppose the point is that 
if a gallon of whiskey is taken at one time it 
will have an effect; if it is taken during the 
day it is all right. [Luughter.] 

Mr. Upton—I believe that every man who 
has been injured or killed by electricity at 
‘empted to commit suicide. That is all there 
is to it. 

Mr. Pulsifer, of the Mather Company, was 
called on for a speech, and said : 

I do not know that I ought to say any- 
thing here, for this morning I sent regrets 
that I could not come. I think that it is 
well, while we are considering this subject to 
bear in mind that it is pretty difficult work. 
I do not doubt that the insurance people feel 
kindly disposed toward all the electric light- 
ing interests, but they show it sometimes in 
rather a peculiar way. It seems eminently 
proper that as electric lighting has advanced 
so far a conference should be had _ be- 
tween the electric light people and the insur- 
ance people all over the country, and that 
some rules be laid down by which we could 
all be governed, and not be called upon to 
submit to different rules in one State from 
what we work under in another. 

I do not understand much about alternat- 
ing currents, but I can understand the illus- 
tration of the gentleman in regard to the gal- 
lon of whiskey. 

You will have to excuse me for taking your 
time. The regrets I wrote are in my pocket. 
I am here, and you have the regrets instead 
of me. 

Mr. Ridlon—The National Insurance Ex- 
change, of Massachusetts, has agreed to re- 
duce the insurance of all parties lighting by 
electric light by present regulations. Now, 
I have proposed it to the Insurance Exchange, 
of Boston, and they agree that we 
should invite the Insurance Exchange to our 
weekly, monthly or whatever meetings we 
have and discuss this thing with them. I 
think they are all ready to discuss it. They 
say this : ‘‘ We are seeking after information. 
We make up our rules by such information 
as we can get. Now, we should be very 
glad to get information from you.” If we 
could bring them here with us and discuss this 
subject I think that they would very readily 
fall in. 

The chairman—Following Mr. Ridlon’s 
suggestion, if each one of us at our next 
meeting will bring some member of a promi- 
nent insuranee company—if you will bring 
one with you from Boston—it will not only 
double the attendance and Jead to our having 
a pleasanter time, but we would have these 
matters thoroughly discussed. I hope the 


members will bear this in mind. 
———_-e —___—__ 


The Boston Electric Lighting Company. 


It will be remembered that the consolida- 
tion of the Brush and Merchants’ electric 
light companies, of Boston, was announced 
in these columns several weeks ago. The 
organizaton of the consolidated company has 
just been completed, and is as follows: 
Directors—Isaac Fenno, D. N. Richards, 
and H. O’Brien, of Boston; William Butter- 
field, of Center Harbor; Edward Maltby, of 
Taunton; F. A. Gilbert, James English and 
H P. Frost. of New Haven, and H. F. 
Hyde, of Springfield. , 

= 


ident and general manager, 


Gilbert; vice-president, Hugh O’Brien; treas- 
urer and clerk, 8. S. Sias; superintendent, 
P. Fahey. 





The Theory of (ombus ion of High 
Explosives, 
Tb the Editor of the Klectrical Review: 

The perusal of Dr. Benjamin’s interesting 
paper (in the Review of Dec. 28, 1886) on 
the ‘‘ Firing of High Explosives,.”’ suzgested 
to the writer that possibly a popular explana- 
tion of the fact therein brought out, that 
there were two distinct classes of explosives 
—those in which the explosive was con- 
verted into gas, somewhat gradually, and 
those in which this change took place almost 
instantly—might not be out of place. 

The question is a very interesting one, for it 
involves at least two of the most beautiful ideas 
of modern chemistry—ideas which are be- 
ing arduously followed out in detail, by many 
of the leading scientific investigators of the 
world. I refer to the beliefs that the atums 
which make up the molecule of a substance, 
have a definite arrangement, or po-ition, 
wi'hin the molecule, and that this arrange- 
ment or position is due to a polarity innate 
to the atoms themselves. 

Now, it often happens that this arrangement 
of the atoms within the molecule may be such 
that, although the compound seems to be sta- 
ble enough under ordinary conditions, yet, on 
very slight provocation, the atoms can be 
made to re-arrange themselves in a position 
in which they will occupy many hundred 
times as much space as they did before. 

Let us, for example, consider two well- 
known explosives—common gunpowder and 
nitro-glycerine. These stand at the opposite 
extremes as to rapidity of explos‘on, and 
yet, in a general way, the chemical action 
in the two cases is much the same—carbon 
and hydrogen unite with oxygen, large vel- 
umes of gas are liberated, and great energy 
is set free. 

In the case of the slow explosive, the car- 
bon and oxygen are in different molecules, 
and it is necessary for those on the outside 
of the grain of powder to burn up before 
those underneath can get on fire, and so on, 
until the molecules at the center have been 
consumed. For this reason, gunpowder, 
intended to move small projectiles, with 
small inertia to overcome, is made in small 
grains, which will burn up quickly, while 
the powder used in heavy ordnance is made 
io grains as large as a hickory nut, so that it 
cannot burn faster than it is able to move 
the heavy projectile. Now, in the case of 
nitro-glycerine, the carbon and oxygen 
atoms which are about to unite, are in the 
same molecule. In the case of the gun- 
powder, the carbon is oxidized, molecule by 
molecule, as it burns away. In the case of 
nitro-glycerine, the hydrogen and oxygen, and 
carbon and oxygen, unite almost instantly, 
throughout the entire mass. And this fact 
leads us up to the principle I have alread) 
stated that a molecule is not only composed 
of a definite number of atoms, but these 
atoms have a peculiar and invariable arrange- 
ment within the molecule. 

Nitro-glycerine has been analyzed and its 
molecule is known to be C, H; N, O,. And 
to those unfamiliar with chemical nomen. 
clature it may be said that thissymbol simply 
means that in each molecule (or sma lest 
mass of the substance that can exist uncom- 
bined) there are three atoms (or smallest 
masses that can enter into combination) of 
carbon, five atoms of hydrogen, three atoms of 
nitrogen, and nine atoms of oxygen. Now 
these atoms are not jumbled together in any 
way to make up the little mass of nitro- 
glycerine which cannot be over ssgqn505 Of 
an inch in diameter, but are grouped in a 
very definite way. Before we consider just 
how they are grouped let us see what can 
take place when nitro-glycerine explodes. 
There are three atoms of carbon, now these 
only require six atoms of oxygen to combine 
with, and bere are nine atoms of oxygen 
right within the molecule. There are also 
five atoms of hydrogen which require only 
2} atoms of oxygen, and there are three 
atoms of oxygen within the molecule that 
are not required by the carbon. Why then 
do not these elements combine at once and 
the nitro glycerine explode the same instant 
it is made? Surely there can be no reason 
unless it is that the carbon cannot get at the 
oxygen because it is in another part of the 


|molecule, and the hydrogen cannot get at 
| the oxygen for the same reason. Now if we 
|arranve the atoms as in the following dia- 
| gram we at once see that such a condition of 
| things is possible. 


Graphic symbol of nitro-glycerine. The 
letiers represent atoms of hydrogen, carbon, 
oxygen «nd nitrogen. The dashes represent 
bonds of chemical attinity. 

If we suppose that a sudden vibration or 
disturbance takes place in the mass of the 
nitro-glycerine such as might be caused by 
the detonation of a cap or a spark of elec- 
tricity the atoms may be jostled slightly out 
of place and may rearrange themselves thus: 


(Fig. 2.) 
H—O—-H O=C=0 N=N 
H—O—H O=C=0 N=N 
H—O—H O=C=+=0 
Water. Carbonic Nitroge 
dioxide. gas. 


In which position they would occupy about 
nine hundred times as much space as they 
did before. 

If you will count the atoms in diagram No 
2and compare them with those in diagram 
No. 1 you will see that to complete the reac- 
tion, one atom of hydrogen and one atom of 
nitrogen are borrowed from a_ neighboring 
molecule which was broken up at the same 
time. 

There is nothing to prevent the whole mass 
exploding almost at the same instant of time. 
In practice it is found to explode in at least 
one-hundredth of the time required by the 
same amount of guopowder, which in ex- 
ploding would have expanded only about 
three hundred volumes. 

An ordinary tomato can would hold 
enough nitro-glycerine to develop in ex- 
ploding about 500,000 foot pounds of energy 
almost in an instant of time, a blow quite 
sufficient to shatter the hardest rock, sup- 
posing the charge to simply hive been placed 
on the top of the rock andexploded. Under 
similar conditions the same weight of gun- 
powder would have liberated only about one- 
third the volume of gas doing the work of 
say 160,000 foot pounds, which work would 
have been distributed over at least one 
hundred times as much time, striking 
a blow of 1600 foot pounds instead of half 
a million foot pounds in the case of the nitro- 
glycerine explosion. 

As was very aptly stated by Prof. Cook 
some years ago, While speaking on this same 
subject: ‘The instantaneous development 
of such a large volume of gas which at once 
becomes part of the atmosphere, has the 
effect of a blow against anything that may 
happen to be just below it, or rather acts as 
an anvil against which the object is made 
to strike a blow.” 

It may seem strane that the earth’s atmos- 
phere is dense enough to split a rock against, 
but such is the case if the blow is struck 
quick enough. He then went on to illus- 
trate that we could move a surface of say a 
yard square through the air slowly without 
finding much resistance. If we run with it 
we feel some pressure from the air; if we in- 
crease the speed to the highest velocity at- 
tained by a locomotive (14 miles per minute) 
we would find a resistance which no human 
muscle could overcome ; increase this ten 
times (to the velocity of sound), and a 
wooden board would be shivered to splinters, 
mul iply this velocity again ten times and 
not even a plite of boiler iron could with- 
stand the pressure, multiply this speed again 
by ten, and we have the velocity of the 
earth in its orbit (about 1,200 miles per 
minute) at which velocity the atmosphere of 
the earth would offer an almost impenetrable 
barrier against which the hardest rocks might 
be broken into fragments—indeed this is 
sometimes seen to be the case when meteors 
moving w:th these planetary velocities enter 








Continued on Page Hight. 
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The Indiana Legislature i is now in session; 
telephone companies should keep an eye on 
this body of statesmen. 





One of the most valuable and most instruc- 
tive and interesting journals of the day is 
the ELEctTRIcAL REviEw, published weekly 
in this city.—New York Sun. 





The Government expects to begin prelimi- 
nary proceedings against the Bell Telephone 
Company in Boston this week. The counsel 
will be District-Attorney Stern, of Boston, 
and Messrs. Chandler, Whitman and Goode. 





The Rochester (N. Y.) telephone sub- 
scribers’ organization has decided to organ- 
ize a company under the general telegraph 
law to operate in seventeen counties of 
the State. The articles of incorporation 
were to be signed this week. 








Thomas A. Edison i is seriously ill of pleur- 
isy at his home in Llewellyn Park, Orange, 
N. J. Considerable anxiety is expressed 
about his condition by his many friends and 
all who know the great inventor. His wife 
is constantly with him. 





The Boston Herald makes this suggestion of 
an efficient method of filling up a subscription 


list: Mr. Bell, of telephone fame, has con- 
tributed $1,000 to the fund for Mrs. Logan. 
Now if all the other fellows who claim to 
have originally discovered the art of trans- 
mitting articulate sound by wire would only 
|cbip in an equal amount, the subscription 
| list would be chock full. 


The interference case of Buell versus 
Martin, involving the broad claim to the 
method of distinguishing between a true and 
| a false alarm in a closed circuit thermostatic 


. | fire alarm system; which has been before the 


U. S. Patent Office for some time past, was 
settled finally December 30th ult. by the 
Commissioner of Patents awarding priority 
of invention to Mr. Martin, of Martin & 
Wilson, Boston. 


Mr. H. M. Cleveland, vice-president of 
the National Electric Light Association, has 
formed a co-partnership with Mr. R. H. 
Whitney, for the purpose of transacting a 
banking and brokerage business, at No. 7 
Exchange Place, Boston. Mr. Cleveland 
will receive the best wishes of his many 
electrical friends, among whom we desire to 
be classed, all of whom are assured of a 
hearty welcome on calling on Mr. Banker 
Cleveland. 





It will interest our readers that Dr. Wer- 
ner Siemens, of Berlin, the great electrician 
and inventor, attained his seventieth birthday 
on the Dec. 13th. Some forty years ago, Dr. 
Siemens was an active artillery officer, going 
through the Danish campaign; but in 1849 
he laid aside the military coat, and became 
an engineer, founding in company with Herr 
Halske, the world-renowned works in Berlin. 
Itis not too much to say that the manufactory 
in Charlottenstrasse has helped, in some way 
or other, in almost all the great discoveries 
made of late years in the province of elec 
tricity. 

Go to the next electric light convention. It 
will, we are now convinced, be the strongest 
and most interesting meeting of the associ- 
ation—a natural sequence of the efforts of its 
earnest managers, and the great advance and 


4| spread of the electric lighting industry. We 


are pleased to learn that there is a growing 
interest taken in this association and its 
work, by the sub-companies all over the 
country, and that the attendance in this 
respect will be unusually large. There is 
not a company operating a plant but what 
should be represented at every meeting of 
the association, and the advantages will be 
found to outweigh many times any expense or 
loss of time attendance on these conven- 
tions may compel. The idea of having 
plans of various electric light plants and 


9] stations on exhibition is, we think, a most 


admirable one, and should result, in the light 
of the experience of the past, in the presen- 
tation of a number of comprehensive and 
original designs. 





One of the strongest and most striking of 
the many good things said at the last meet- 
ing of The Electric Club in this city, was the 
remark of Mr. Geo. W. Hebard, president 
of the United States Electric Light Company, 
in which, referring to the small amount of 
loss by fire caused by the electric light, shown 
in Mr. Beane’s paper, he said: “ This is 
more phenomenal when we consider that 
this period covers a time when this new 
industry has been passing through its earliest 
childhood, surrounded by all of the limita- 
tions attending a new thing with which the 
people at large are unfamiliar. Yet, not- 
withstanding the ignorance of the people 
who erect the circuits and the ignorance of 
the people who use the lights, we still have 
this phenomenal result—I think I may say it 
without hesitation—that in the five or six 
years since the first introduction of electric 
ligliting in any commercial sense, there has 
not been a single instance where any confla- 
gration of any extent has ever been attributed 
to the electric circuits. As has been properly 
said by our friend from Boston, (Mr. Frank 
Ridlon) electric fires are safe fires ; they are 
quickly found and extinguished, and there 
is nothing in connection with electric circuits 





to feed the fire.” 





EXPERT TESTIMONY. 


The applications of scientific principles to 
matters of commercial life connected with 
manufacturing or transportation give rise to 
a demand for an authoritative exposition of 
the exact measure of the application of such 
principles whenever any disputes as to value 
are involved. The patent system of this 
country is increasing and the amount of 
capital vested solely in the confidence of the 
value of these temporary monopolies granted 
by the Government is enormous, and scarcely 
to be estimated. With the growth of the 
patent system it has been necessary for the 
patent office to demand, with great precision 
of statement, the exact limits and nature of 
an invention, before the subject of granting 
a patent could be seriously considered. 

Nevertheless, clashes of patents are inevit- 
able, especially when the interests involved 
are considerable and the salient features upon 
which the matter turns, are, apart from the 
evidence of dates of invention, the testimony 
offered by experts skilled in the state of the 
art. Yet the status of such testimony is up- 
known to the law. On more than one occa- 
sion have we called attention to this matter, 
trusting to sow the seed which should prove 
the germ of a public opioion, which alone 
can rectify the matter. 

In ‘electricity alone questions will be 
brought to an issue before the courts in the 
immediate future, and the manner in which 
justice shall be meted out will be due to the 
clearness of the presen'ation of the exposition 
to the court of principles involved in the 
invention. . 

The State of Massachusetts elected as Gov- 
ernor, Oliver Ames, a manufacturer and 
financier of extended experience, and a man 
of affairs of great breadth of view. In his 
recent inaugural, said to be the most brief 
ever delivered in that ancient common- 
wealth, he found space to say under the 
head of 

‘* EXPERT TESTIMONY.” 


‘‘TIn connection with questions of legal 
procedure, I suggest that you consider what 
change, if any, may advantageously be made 
in the practice of the courts concerning ex- 
pert testimony, so called, whereby the diffi- 
culties and objections now attending the use 
of this kind of testimony may be lessened or 
removed.” 


Sensible advice which may be said like the 
title page of a rare old almanac published at 
Boston nearly a century ago, ‘‘ calculated 
for the latitude of Boston, but good for the 
rest of the United States.” 





ELECTRICITY ON THE STREET 
RAILWAYS OF BOSTON. 


It has been well known for some time that 
Mr. ©. A. Richards, the president of the 
Metropolitan Horse R.R., of Boston, has been 
giving careful attention to some of the later 
methods of applying electricity to street cars 
by means of secondary batteries, but it was 
hardly expected that he was prepared to 
advocate such a startling innovation in his 
annual report as the substitution of electric 
motive-power on a railway corporation which 
now owns 4,000 horses. 

It will be observed that the portion of the 
report treating of this subject does not accept 
the method of electric connection with a 
central station, but, instead uf attempting 
the use of such large amounts of electrical 
energy as has hitherto proved to be imprac- 
ticable, it very sensibly advocates its use 
within limits which can be easily controlled. 
The portion of the report treating on this 
subject is as follows : 

The - of other power for ge. 
our cars has received much attention, an 
been the cause for discussion at most all of 
our meetings during the year. The two 
methods claiming most attention being the 
cable and the electric power, 

In case of cable power, it has seemed to be 
a subject requiring the most careful investi- 
gation. The one obstacle presenting itself is 
the peculiar topography of our city and the 
extreme narrowness and crowded condition 
of our streets. 

Engineers and experts with cable experi- 
ence have pronounced the use of cable power 
in Boston of very doubtful expediency, ard, 
at the most favorable view, an experiment of 
great cost, with the majority of the chances 
against its success. It would cost hundreds 
of thousands of dollars to prepare our road- 





bed, and to put in the conduits for cable 
purposes, which would all be lost if the ex- 
periment failed. Power-houses, with costly 
engines and machiner ty, would have to be 
acquired; and your directors, while fully 
alive to the importance of a change in our 
motive power, have hesitated before embark- 
ing upon this kind of enterprise. The 
president has visited the most of the cities of 
this country where cable-power is used, and 
carefully examined into the cost and practi- 
cal working of the whole system. and he has 
reported that he cannot recommend his com- 
pany to make such an enormous expenditure 
upon such an uncertain basis. 

The other and most important subject is 
electr city asa motive power. Attractive at 
once, as it demands in one way but a small 
outlay upon our road-bed, and in another 

none whatever. There are now a number of 
electric roads in operation mm this country, 
and they are working with a very tair degree 
of success, the one obstacle toward their 
adoption in our streets being the source from 
which the electric motors take their supply. 
This is done on these roads in different ways, 
either from a wire stretched by the roadside 
overhead iu poles, or by the substitution of 
a third rail laid between the others, and the 
electric current passed over the overhead 
wire, or through the third rail, both systems 
being entirely impracticable for us. The 
third and coming method needs no alteration 
or expenditure upon our tracks or road-bed 
whatever, it being the accumulator or stor- 
age battery system. This isa plan by which 
the force or power is placed in boxes or ac- 
cumulators, and then placed in our cars, or 
in a separate motor. But one power house 
with large engines ard dynamos would be 

seve Positive success has been proved 
urope and this country with this plan, 
ot experiments are now being made as to 
the best kind of motor, by parties who will 
soon be able to equip ours or any other road 
with either separate motors or tit our cars 
with motors. The whole plan certainly tooks 
very well, and if successful, of which there 
seems to be scarcely a doubt, a new and very 
promising career of prosperity for our road 
will open at once, 





CHICAGO ELECTRICAL NEWS. 





An interviewer the other day, after talk- 
ing with Prof. Barrett about fires and fire 
ways, said, ‘‘ when the Professor looks out 
into the office where his assistants, Dave 
Hyland and Johnnie Fitzpatrick are keeping 
tally on half-dozen fires im different parts of 
the city, he often wonders to himself how 
they do it.” 

“It was in 1863,” said Prof. Barrett the 
other day, “* that I first went on watch in the 
tower. It was on top of the old court house 
on Clark street, and was about one hundred 
and fifty feet high from the ground, I guess. 
Our room was near the top, and was 
walled around with glass, so that the 
whole city could be seen. Above us was the 
belfry, and we used to ring the bell that was 
cut up into so many relics of the big fire, by 
means of a lever. The city then was divided 
into six districts. The first was east of 
Clark street and south indefinitely ; the 
second was west of Clark street and east of 
the river ; the third was south of Madison 
street on the west side ; the fourth was 
north of Madison street ; the fifth was west 
of Clark street on the north side, and the 
sixth between Clark street and the lake. 

** When a fire was discovered the watchman 
would first strike eight on the bell and then 
follow with the number of the districtin which 
he thought the blaze was located. All the 
engines were supposed to j-ass the court house 
on their way to a fire, and as they passed the 
drivers would look up toward the top of the 
tower where the watchman displayed a red 
flag pointed in the direction of the fire. 
You would be surprised to know how accur- 
ate our alarms were. We very seldom sent 
an engine to the wrong location. Of course 
the city was very small then, and we knew 
and could see nearly every house. Never- 
theless, it required a pretty sharp eye to see 
where a fire was on a cark, cloudy night, 
especially durmg the winters, when the frost 
coated the glass. We had a rustling fire de- 
partment though. It was as good as any we 
have ever had. 

“I stayed in the tower till the fire-alarm 
telegraph system was adopted in 1865, when 
I was put in the office. When I went on 
there were two brothers there named Joyce, 
but they left and other men took their places. 
The job was often given to old firemen. One 
‘of these afforded fun for the whole town for 
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a week. He napped at his post during the 
evening, and when he awoke the sky was all 
aglare in the east, and he thought Wabash 
avenue was burning. He turned in analarm 
right away, and all the men went down on 
the lake shore looking for fire. They found 
nothing except that the moon had risen and 
was still looking red and hazy through the 
fog. The moon fooled the watchman. 

“« After a time the city got too big for such 
a provincial system, and the smoke from the 
factories obscured our sight. Then the fire 
alarm telegraph was introduced. Old U. P. 
Harrison was the chief engineer who ap- 
pointed me.” 

Prof. Barrett reported to the City Council 
at its first meeting of the new year, that it 
would cost $56,000 to light the river and the 
bridges and viaducts south to Twenty-second 
street. The report was referred to the Com- 
mittee on Fire and Water. 





The new building of Marshall, Field & Co., 
to be occupied by their immense wholesale 
house, situated on Fifth avenue, Adams, 
Franklin and Quincy streets, and occupying 
one entire square, seven stories and a base- 
ment, is really three separate buildings, with 
fire walls between. Midway of the block on 
Quincy street, the site and building formerly 
occupied by the News Boys’ Home—they 
have moved down on the south side, where 
in summer they will lose less time going to 
and from the lake—is to be converted into 
engine, boiler and dynamo rooms, with com- 
munication beneath the street by means of 
an archway, into the new structure. 

The immense structure is to be lighted, of 
course, by electriclights In the competition 
for the contract for are lights the Western 
Electric Company came in ahead, and are to 
furnish dynamo power for 180 lights. They 
will put in. as a beginning, 150 double, full 
power lamps. 

In the other race, the Edison Company are 
winners. This contract calls for 500-lamp 
capacity ; two 25.-light dynamos. The 
lamps, 16 c. p., will be suspended from the 
ceiling by silk-covered flexible cords, and 
will, in the commencement, count up 400. 





The Edison Company have also secured 
the contract for the Phenix Building, cor- 
ner of Clark and Jackson streets. The wir- 
ing will be kerite throughout, and the con- 
tract calls for 1,700 16 c. p. lamps. 





Fairbanks, Morse & Co. have recently in- 
stalled an incandescent central station on the 
Westinghouse three-wire system at Beaver 
Dam, Wis. The street or overhead wiring, 
has capacity for 1,200 16 c. p. lamps. Ma- 
chinery has been set for 500 lamps, and has 
been in operation since November Ist iast. 
Inside wiring has been done for 800 lamps, and 
orders areon file for 250 additional, while 
work is being pushed as -rapidly as possible. 
It is already evident that an increase in power 
capacity will be required, and the pole lines 
will need to be extended within the. next two 


months. 

The streets were partially illuminated by 
fifty lights recently, whereupon the Council 
at once ordered more to be put in. The 
people as well as the authorities are well 
pleased with the results. 





At Oskaloosa, Iowa, the same firm has in- 
stalled a 400-light Central Station, its entire 
capacity being subscribed for at once. 
similar state of affairs exists at Maquoketa, 
lowa, where they recently put in a central 
plant of 300 capacity. 

In addition to the above, isolated plants 
have been placed by F. M. & Co. for Kim- 
berly, Clark & Co., and the Atlas Paper Com- 
pany at Appleton, Wis., O. I. Newton, 
Sparta, Wis., N. Shaw & Co, Eau Claire, 
Wis., and Levi Dodge, at Delphi, Indiana. 


The old lady down East who said that her 
new house was fitted up with electrical pro- 
nunciators and rheumatic tubes, has a relative 
in Chicago, who has expressed herself on the 
subject of electric lights. She says that 
‘* while the ballucination from the irridiscent 
lamps is very gratuitous to the eyes—in 
short, perfectly spangdangleous—the idea of 
putting a ton or +o of dynamite under the 
house is rather dangersome. And then to 
think of the conductors runvin’ through the 
perditions, even into the sleepin’ depart- 
ments—it’s awful to contemplate. I'd 
rather go back to candles, and dip ’em 
myself.” 

Curcaeo, January 10, 1887, 


BOSTON ELECTRICAL NEWS. 


Tuesday afternoon a large party of gentle- 
men interested in gas and electrical interests 
visited under the leadership of Mr. Frank 
Ridlon, the enterprising town of Woburn, 
Mass., for the purpose of inspecting the new 
system for long distance incandescence light- 
ing of the Sun Electric Company. The 
party on arrival at Woburn went at once to 
the factory of the Sun Company, where Mr. 
Slattery, the electrician of the company, ex- 
plained the principles of his new system. 
Inductoria or induction coils are employed. 
At first rectangular sheets of iron magneti- 
cally and electrically insulated from each 
other, and so disposed that a hollow square 
is formed, the sides of which are wound with 
the copper insulated wire of the primary 
and secondary coils. The secondary coil is 
wound on nearest the iron, and is of large 
size and low resistance. To this the lamps 
are connected in multiple arc. Outside, the 
primary coil of many turns of fine wire is 
wound, and in this an alternating current 
circulates, inducing currents in the secondary 
coil proportional to the number of turns of 
wire in that coil, and as there are compara- 
tive few turns in the secondary coil the elec- 
tromotive force or electrical pressure of the 
current induced in it is low, and conse- 
quently harmless. The inductorium or 
transformer just described is placed in mul- 
tiple arc with otber transformers on the same 
leads or on separate leads as the case may 
require. A current of 1,000 watts is sufficient 
to maintain twenty 16 candle-power lamps at 
high incandescence. In the primary circuit 
there flows (when lights are burning in the 
secondary circuit) a current of one ampere 
with an electrical pressure of 1,000 volts. A 
No. 12 iron wire in many cases being suffic- 
ient to convey this current from the dynamo 
to the transformer, ove ampere at 1,000 volts 
is equivalent to 20 amperes at 50 volts pres- 
sure. There is no connection between the 
primary and secondary coils. To show the 
economy of the system there was placed in 
the primary circuit an incandescent lamp, and 
as the lamps in the secondary circuit were 
turned on or off the current in the primary 
circuit increased or diminished in proportion. 
For as lights were turned off the lamp in 
the primary circuit grew dim; while three 
were burning in the secondary circuit the 
indicator lamp was not even red. The party 
now proceeded to Mr. Slattery’s home. The 
leads from the factory about 2,000 feet in 
length are No. 12 iron telegraph wire. In 
the kitchen hanging on the nail is the trans- 
former of a capacity for 20 lights. The 
lamps were tastefully arranged, the rooms 
were thoroughly and pleasantly lighted. 
The transformer used in this case is of the 
type which the Sun Company are sending 
out with the plants they are installing, in 
which the core is composed of a continuous 
ring of fine iron wire insulated by the for- 
mation in its surface of an oxide. The dyn- 
amo room of the factory was next visited. 
The alternate current dynamo supplied by 
the Sun Company isof the multiple pole type, 
the armature containing no iron. A small 
continuous current machine is used as an 


exciter. 
The platform at the depot and a number 


of houses have been lighted for a considerable 


‘A | period, to prove the capabilities and flexibility 


of the system. There is only 10 per cent. 
drop in the conductors and no loss in the 
transformation. Though the primary coils 
are always connected with the mains, no 
current flows through the wire if the second- 
ary circuit be open. The counter electro- 
motive force caused by self-induction then 
rises to an amount so nearly equal to the 
difference of potential of the mains that com- 
mercially speaking no current flows. Mairs 
in this system may be 3} to 4 miles long, and 


a No. 6 Stubb’s gauge copper wire will | 


convey enough every —-——to operate 400 
lamps ; circuits to reach Stoneham and Wake 
field will be put up at once. The Boston 
Electric Lighting Company expect to install 
at the Ferdinand street station an apparatus 
for operating the Sun transformers in various 
parts of the city. 

Among the large numbers present were : 





Treas. Greenough, Boston Gas Company ; 


Gen. Man. Rogers, Roxbury Gas Company ; 
Henry Bigelow, Clinton Gas Company ; 
Treas. Monks, South Boston Gas Company ; 
Mr. Shippey, and others of the Milford 
Electric Light and Power Company. 

W. Elliot Tette, President of Dehany, 
Hyde Park and Marblehead Gas Company ; 
Frank Ridlon, agent Brush-Swan Electric 
Company; S. S. Sias, Secretary Boston 
Electric Lighting Company ; F. A. Gilbert, 
President Boston Electric Light Company ; 
P. Fahey, Gen. Supt. Boston Electric Light 
Company ; F. M. Gilley, ELecrrican Re- 
VIEW, and others. 





My boy dotes on electricity. He's fond of 
the words of that science. Now, afew days 
ago I asked him to shovel off the side walk, 
and he promptly replied: ‘‘ I shunt—I think 
that a series matter.” 





Telegraph and telephone wires have thus 
far this winter escaped destruction from 
sleet storms. The extension of the under- 
ground service in Boston is perhaps as suc- 
cessful. 





An engineer of wide experience in steam 
engineering, remarked a few days ago that 
we are all wrong in the system of installing 
electric plants. So much of the motive- 
power of a station as is required for a few 
hours only per day may be made up of 
small engines requiring three to fcur pounds 
of coal per hour per horse-power. Such 
portion of the motive power as is in use for 
six hours or more per day should be made 
up of compound condensing engines, giving 
a horse-power for two or less pounds of coal 
per hour. For short hours of service the 
interest on an expensive and economical 
steam plant is more than the saving in fuel 
over the ordinary engine. For example a 
station of 2,000 horse-power furnishing cur- 
rent for light and power purposes may have 
a steam plant of the most economical pat- 
tern of 1,000 horse-power, as that amount of 
power will be required over six hours per 
day, the remaining 1,000 horse-power may 
be divided among small engines of the most 
approved simple non-condensing engines. 

In many instances the service of a long 
stroke engine might be much improved in 
running dynamos if heavy fly-wheels be 
placed on the counter shafts. Where such 
plans bave been tried remarkably steady 
motion has been obtained, In a few cases 
fly-wheels have been placed on the armature 
shaft of a dynamo with a great improve- 
ment in the steadiness of the lights. 





The square in Medford will soon be 
lighted by electricity. 





Incandescent lights are used in portions of 
the Globe and Park Theatres. The success 
of the light in the Bijou Theatre has led the 
proprietors of the first mentioned houses of 
amusement to ask the Central Station to fur- 
nish them with lights. It is said to be un- 
desirable to supply theatres from Central 
Stations for the lights are used for a few 
minutes at a time and the sudden variations 
of load caused by the throwing on or off of 
a large number of lights disturbs the rest of 
the circuit. 

Boston, Mass., January 11, 1887. 
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The electric railway at Los Angeles, 
Cal., has been started. and the city has the 
credit of having the first electric road west 
of the Rocky Mountains. The first trial, 
made last week, proved satisfactory, so far 
as showing the practicability of electric 
roads and their advantage over other systems. 

—_—~>- 

A fire on Tuesday last in the upper story 
of the house owned by Prof. Alexander 
Graham Bell in Washington, caused a loss 
of $50,000. The origin of the fire is un- 
| known, but it is supposed that it began in 
‘the laboratory, which was located in the attic 
story, and which contained a number of 
Prof. Bell’s electrical appliances. The 
library, containing about 5,000 volumes, 
principally of a scientific character, was 
almost totally destroyed. The insurance is 
supposed to be about $25,000. 





] 
Supt. Neal, Charlestown Gas Company ; 





To make shellac varnish,the shellac should 
be just covered with alcohol or methylated 
spirit, and left for twenty-four hours, with 
occasional shaking. The liquid portion is 
poured off, and the undissolved treated with 
a little more spirit. 





Bicnoromate BaTrery.—Any pot or jar 
with a zinc and a carbon plate in it (retort 
carbon will do, with clamp binding screws, — 
screwed hard on to it, or the end copper- 
plated and the binding screws soldered to 
the copper, and the latter painted with 
Brunswick black or paraffine wax) within 
the jar a solution of 3 parts bichromate, 1 
part sulphuric acid, and 6.6 parts water. 
A very small battery, with oniy a few square 
inches of acting carbon, will do for a medical 
coil. 





Glass porcelain, and other metals can be 
soldered by an alloy made as follows : Cop- 
per dust, obtained by precipitation from a 
solution of the sulphate by means of zinc, is 
put in a cast-iron or porcelain-lined mortar 
and mixed with strong sulphuric acid, specific 
gravity 1.85. From 20 to 30 or 36 parts of 
the dust are taken, according to the hardness 
desired. To the cake formed of acid and 
copper there is added, under constant stir- 
ring, 70 parts of mercury. When well 
mixed, the amalgam is carefully rinsed 
with warm water to remove all the 
acid, and then set aside to cool. In ten or 
twelve hours it is hard enough to scratch tin. 
When required for use, it is to be heated so 
hot that, when worked over and brazed in a 
mortar, it becomes as soft as wax. In this 
ductile form it can be spread on any surface, 


to which it adheres with great tenacity when 
it gets cold and hard. Thisalloy is in'ended 
to be used to solder such articles as will no; 
bear high temperature. 





QUERIES AND ANSWERS. 


To the Editor of Electrical Review : 

Will the ELecrricat Revrew please tell 
me if there exists such a machine as a dy- 
namo in which the motive power is elec- 
tricity? If so, where a description of such 
machine can be obtained? Can you furnish 
description? C. OSWALD ROURKE, 

213 Tenth street, South Brooklyn. 


There is no dynamo in which the motive 
power is electricity, although there are some 
who would make the public believe so—to 
sell stock—and unless our present knowledge 
of science is wrong, such a machine cannot 
be made, ¢.¢.,a dynamo run by a motor 
taking a part of the current generated by the 
dynamo. F. M. G. 





To the Editor of Electrical Review : 

In your answers to inquiries of subscribers 
please give us some information in reference 
to ‘‘spark coils” used in electric gas light- 
ing. 

We understand an induction coil to be 
dangerous. 

Can a spark coil such as used be made so 
as to be dangerous ? 

(1.) Give size of core and size of wire 
used on 8 or 10 inch coil, and quantity and 
size of wire used for winding. 

(2) Is the waxed annunciator wire as 
good to wind coils with as cotton wrapped 
and not waxed ? X. X. 


(1.) For core use No. 18 iron wire. The 
diameter should be about ? in. Wind on this 
about 3 lbs. of No. 14 or 16 cotton covered 
wire, and connect with the ends of this wire 
so that it may be in the circuit. 

(2.) Waxed annunciator wire is as good as 
cotton covered without paraffine. Annun- 








ciator is usually No. 18, which will answer 
perfectly instead of a coarser, will unless 
_ you wish to use automatic burners. 

| A shock from such a coil is unpleasant but 
harmless. F. M. G, 








ELECTRICAL REVIEW 





January 15, 1887 

















«*, The Kansas City telephone exchange 
has gained 500 subscribers during the past 
year, making a total of 1,750 subscribers. A 
new multiple switchboard has been ordered. 
The manager, Mr. D. B. Macquarrie, one of 
the best construction men in the country, 
has resigned, and Mr. J. W. Ebert is nuw 
acting manager. 

«*» A wire stretcher has been patented by 
Mr. Andrew B. Graham, of Burleson, Tex. 
‘This is a machine with a shaft carrying a 
movable pinion, racks with clamping jaws, 
pawls, etc., whereby the parted ends of a 
broken strand of wire may be brouglit to- 
gether to be bound, being designed for use in 
mending wire fences, telegraph wires, and 
for similar purposes. 

x", The management of the B. & O. 
Telegraph Company instituted another cut 
in tolls on the 1st—a uniform rate of 20 
cents for ten words, with one cent. for each 
additional word, being ordered to Marietta, 
Middletown and Philadelphia, in Pennsyl- 
vania, Baltimore, Washington and various 
points in New York, New Jersey, Connecti- 
cut, Rhode Island and Massachusetts. 

«", By a decision of Judge Ramsey in the 
Supreme Court, handed down January 3, in 
ube case of the Bell Telephone Company 
against the city of Roches‘er, an action 
brought to restrain the Executive Board from 
interfering with a telephone pole, the tem- 
porary injunction was vacated, and an appli- 
cation for a permanent injunction was de- 
nied, with costs. This is supposed to es'ab- 
lish the fact that the city has the mght to 
order the poles of the company out of its 
streets. 

«*» A telegraph transmitter has been pat- 
ented by Mr. James W. Shryock, of Trinidad. 
Col. It consists of a series of sliding bars 
or ro‘ating disks carrying transverse ribs cor- 
responding in width to the dots and dashes of 
characters, a contact spring moved by the 
ribs, and making contacts corresponding in 
duration with their width, combined with a 
bar of a circuit opeuer and closer, and with 
other novel features to transmit electric sig 
nuls and characters by a single motion of the 
finger for each character. 

«*« The many friends of those masters of 
the telephonic art, Messrs. O. E Madden, W. 
D. Sargent, H. L Storke, and A. B. Uline, 
will wish them a merry voyage and pleasant 
sojourn in Nassau, among the Bahamas, for 
which point they sail on the 20th of the 
month. These gentlemen are all stalwart 
toilers in the telephone field and have well 
earned a pleasant respite from labor. The 
Review tenders to them its wishes for a 
joyful trip, unvexed by subscribers com- 
plaints or legislative ignorance. 

x» The Central Union Telephone Com- 
pany bas paid out $10,100 in improving and 
extending its lines at Quincy, Ill. One 
hundred and twenty-five new telephones have 
been added to the system during the year, 
and the telephone is now in general use 
throughout the city. The service there is 
exceptionally efficient, and the management 
is all that could be desired. Early in the 
spring the wires in the central portion of the 
city will be cabled, doing away with the 
high poles and roof towers, as 100 wires will 
be gathered in a single cable. 

«*» A five cent nickel costs Uncle Samuel 1} 
cents, and if the treasury department ever 
should reduce the present circulation of that 
handy little coin, it will be seen that there 
have been a great many manufacturers. The 
profit is large enough to enable the counter- 
feiter to produce a genuine coin, as far as 
value and material is concerned. But what 
are we to think of the wretch who descends 
to that species of petty villany, and then 
stamps his product with: ‘‘In God we 


trust ?” 

And the cent and two cent bronze coins 
are in the same category. The metal costs 
twenty-four cents a pound, and a pound will 
make 160 one cent pieces, 


| 
A Reporter's Visit to the Boston Tele- | so that only women of unusual physique can 
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phone Exchange. 

Anyone who has often used the telephone 
must have had occasion to be impressed 
with the mysteriousness, the sense of mate- 
rial non-existence of that part of the machine 
and its belongings, that lies beyond one’s 
own instrument, and that of the person at 
the other end, whom one is talking to, says a 
writer in the Boston Post. My own material 
existence I am reasonably assured of. I can 
imagine my friend at the other end of the line. 
But between us two there is an airy no- 
where, inhabited by voices and nothing else 
—Helloland, I should call it. The vocal in- 
habitan's of this strange region have an 
amazing vanishing quality. Even while you 
are talking casually with one or another of 
them you may become aware that you have 
been unaccountably ‘cut off;” and if you 
become impatient, and raise your voice in 
earnest demand or protest, the more you 
bellow, the more you become aware that 
you are idiotically shouting yourself black 
in the face against a mere inanimate box 
stuck against the wall. Nothing else than 
the supremest invention of the nineteenth 
century could make man so supremely ridic- 
ulous as he is when he is shouting objurga- 
tions into a telephone transmitter that isn’t 
‘‘connected.” The consciousness of such 
an experience produces in sensitive men, I 
am sure, a sensation of nervous shock, some 
akin to seasickness. And sometimes, when 
you are talking blithely enough through 
your central office intermediary, you hear 
tbe confused murmur of a hundred voices. 
You catch more expressions from private 
conversations than your nerves can transmit 
to the central office of your brain; and if 
you are imaginative you may undergo, as I 
have, a feeling as if you had a hundred 
astral bodies that were guiltily listening at as 
many keyholes. The central office is not like 
any other business establishment whatsoever. 
The telephone seems to you to have no vis- 
ible agency. If you have business with the 
company, you telephone it. Your applica- 
tions and complaints go over the wire to that 
one impersonal, impalpable voice. 

In the first place, there is something be- 
sides a voice at the central office. _I bebeld, 
as the door was opened, twenty comely 
young women sitting in a long row, in easy 
arm chairs, before tables with endless appara- 
tus before them. That was the first fact that 
I grasped. The next one was that those 
girls were not shouting at all. There wasa 
low, indistinct murmur, and that was all. 
As I approached nearer I could hear, in 
tones not much above a whisper, the ever 
monotonous ‘‘ Hello! hello!” ‘* Ye-es!” 
‘*Good-bye!” but one clear voice, in a good 
speaking tone might have been heard plainly 
across that whole room above all the busi- 
ness of making the connections for 2,000 
people. Every girl had strapped upon her 
head, or rather held there by its own grip, 
an apparatus composed of crossed steel 
bands, which held a small telephone receiver 
to her ear. Before her, dangling by a long 
wire in just such position as to hang exactly 
in front of her moutb, was the transmitter. 
Each girl leaned back in a comfortable atti- 
tude, and seemed entirely cool and totally un- 
concerned, while both of her hands were oc- 
cupied in inserting wires with metal plugs at 
their ends into certain holes before her, and 
pulling them out again. There were rows 
upon rows of these little apertures, and every 
one of them represented somebody’s tele- 
phone number. Each girl takes care of a 
limited number of calls, which are signalled 
to her by the dropping of a little metallic 
tablet with the number of the caller’s instru- 
ment upon it; but she has within her reach, 
in those little apertures that I have men- 
tioned, every one of the telephone numbers 
within the radius of the exchange. 

‘«These seem tobe young women of ex- 
cellent physique,” I said to the superintend- 


ent. 
‘* We insist upon that,” saidhe : ‘* we have 


found that girls of good physique, healthy 
young women, are much less liable to irrita- 
tion and impatience, much less likely to ‘ get 
rattled,’ than those who are a little weak or 
ill. It is not that the work wears upon them, 





stand it, but that we must have operators who 
are likely to keep their tempers and maintain 
coolness of demeanor. Does it deafen them ? 
1 have never known but one case of an oper- 
ative’s hearing being affected, and that might 
easily have been from some other cause. 
They do not seem to suffer much nervously, 
though there was one case of hysteria here 
last week. One of the girls—that one with 
the slender figure and dark hair near the end 
of the line—got confused and ‘ rattled,’ as we 
call it, over a series of vexations, and asked 
to have a substitute placedin her chair. You 
see that we keep five substitutes in the room 
to relieve those who desire to be relieved at 
any time. Well, this young woman went 
into the girl's waiting-room ‘aud had an 
attack of hysteria there. Not infrequently 
something occurs on the line—somebody gets 
impatient and loses his temper—which 
troubles the girls. They generally go out 
into their room and have a good cry, and 
come back feeling better. They certainly 
seem to like the work, though the pay is 
only $7a week. The hours are not long; 
they sit all day ; they are relieved when it 
is needful, and the actual work seems to be 
ugreeable to them.” 

There was a strumming sound under the 
superintendent's table. He held a telephone 
receiver to his ear, and talked through a 
movable transmitter on the table. ‘‘ Cer- 
tainly,” he said in a low voice, ‘‘I will 
relieve you.” He summoned a young woman 
from the window, and motioned her to take 
the chair of one of the operators. He had 
been talking with one of the girls, not 15 feet 
away, over the telephone! She could have 
spoken to him through the air by turning her 
head, but it would have made a little bit of 
noise and confusion in the room, and this 
modern Tower of Babel, this vocal sensor- 
ium of a whole city, is as quiet as a public 
library reading room. The substitute girl 
took the other’s place, and two ‘‘calls” 
came tumbling down at the same instant, 
and somebody was undoubtedly vexcd be- 
cause he was not auswered for an instant 
while she was making the other connections. 
But it takes but an instant. 

‘*We like to have people who have tele- 
phones come up here,” said the superintend- 
ent; ‘‘ it gives them an idea how the thing is 
done, and we notice that they seldom get 
impatient in the use of their telephones after- 
wards.” 

Certaiuly these girls were not trifling with 
their work. The superintendent, by merely 
putting an instrument to his ear, can hear 
every word that passes between an operator 
and the people with whom she talks; and 
that seems almost an unnecessary restraint. 
Vexation makes the work harder for the 
operator, and she avoids it. Women are 
found to be better operators than boys, though 
boys must be employed at night; and that is 
why the day service is better than that of 
the night. 

The girls glanced at me as I walked by 
their desks with the passing curiosity of all 
women and all men, but their hellos went on 
just the same. I saw more than one genu- 
inely pretty face. Helloland is not so ghostly 
after all ! 


— _ >+ > ——_ 
Electric Photography. 


Not long since were recorded some inter- 
esting experiments in which Mons. Ch. 
Zenger secured photographs in the darkness 
of a moonless night through the impercepti- 
ble phosphorescence of certain objects which 
had been brigh'ly illuminated during the 
day. Mons. D. Tomassi has now described 
some remarkable effects under the eupho- 
nious name of ‘‘effluviography.” By an ex- 
posure of a few minutes’ duration, he has 
impressed upon a photographer’s sensitive 
plate an image of an object through which a 
silent discharge -of electricity was passing, 
this result being obtained even when care 
was taken to ensure perfect darkness, and 
with a current of too low tension to give any 
sign of light. The theory of the experi- 
menter is that a body under electric influence 
emits “ electric rays” analogous to the dark 
rays of the spectrum, 





It Was Not a Sea Serpent. 

The following lively account of the ad- 
ventures of a telephone pole on Broadway, 
New York, will be appreciated by every 
man who ever undertook to pilot one of 
these 60 foot fellows along a crowded 
thoroughfare. Says the Sun: 

The rumor that an amphibious sea serpent 
had escaped from the North River into 
Cortlandt street and swallowed a horse and 
wagon turned out to be exaggerated. The 
facts of the cuse are as follows: A sixty- 
foot telegraph pole, dirty and scarred that an 
imaginative person might have taken fora 
sea serpent with a frozen spine, was dragged 
through Cortlandt street by two spirited 
white horses. The pole was suspended 
under a two-wheeled truck, and the big end 
bounced and wobbled along the street as if it 
were endowed with the post-mortem life 
popularly attributed to dead serpents’ tails. 
The driver of the white horses loudly notified 
everybody at Broadway that they had better 
look out, as he was going to take the erratic 
pole up that crowded thoroughfare. A man 
in a light wagon on the south side of Cort- 
landt street lo: ked out just in time to see the 
big end of the awful pole swinging his way. 
He urged his horse westward too late to 
avoid the pole. It swept the wagon nearly 
twenty feet, and slammed it against the 
curbstone of Cortlandt street. 

The pole director stopped the white horses, 
swung the big end of the pole northward 
and let the man in the light wagon get his 
vehicle out. Three policemen united the 
power of their lungs in warning car, track, 
wagon, and cab drivers to make way tor the 
pole. For ten minutes it stretched diago- 
nally across Broadway, causing an immense 
jam of vehicles. At last a space was cleared 
and the pole swung arouod parallel with 
Broadway. A dozen people jumped over it 
and saved themselves from fractured shins. 
It made another swing into Park row, scrap- 
ping a street car and scattering a score of 
pedestrians. Then it proceeded up town to 
its hole. 

The police list of vehicles it upset and the 
people it killed and injured after leaving 
Park Row had not, up to an early hour 
been completed. 





—- 


Mr. Finn Talks of the * Voltaic Battery ” 
—A Possibility of the Future, 


William Finn of the Western Union de- 
livered the second of a series of lectures on 
‘*Voltaic Electricity” before the Buffalo 
Electrical Society last week, the particular 
subject selected being ‘‘The Voltaic Bat- 
tery.” This was described as an apparatus 
for generating electricity by means of chemi- 
cal action; the amount of electrical energy 
developed being proportional to the quantity 
of zinc dissolved in the battery, just as the 
mechanical energy derived from the steam 
engine is proportional to the quantity of coal 
consumed in the furnace. The essential con- 
ditions for a simple voltaic cell were two un- 
like metals immersed in a mixture of acid 
and water. But such a combination did not 
admit of a steady flow of electricity in con- 
sequence of a secondary action set up in the 
battery, to which the name of “ polariza- 
tion” is given. This was due to the libera- 
tion of hydrogen gas upon one of the gene- 
rating plates, which then acquires an oppo- 
site electrical condition to that ordinarily 
assumed, with the result of reducing the po- 
tential difference between them, and thus 
destroying or reducing the electro-motive 
force of the battery. This source of trouble 
is obviated more or less in such batteries as 
the Daniell, Grove, Electropoion, and other 
two-fluid batteries, by surround !ng the nega- 
tive element with a body which absorbs the 
gas before it eanreach that point. Although 
‘polarization ”” in the case of a ‘‘ voltaic” 
battery was detrimental to its working, this 
very action, the lecturer remarked, was the 
prime cause of the energy derived from the 
“storage” battery, which was capable of 
developing the most powerful and constant 


currents, and which would sooner or later 
come from under the cloud which at present 
partly obscured it, to take its proper place 
by the side of other sources of electric 
power, 
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Mr. Finn here entered into a detailed de- 
scription of the various batteries in general 
use, illustrating their chemical actions and 
properties by means of diagrams and experi- 
ments Speaking of the ‘‘Gravity” bat- 
tery, so much employed in telegraphy, he 
said in point of utility it was the one best 
adapted to the requirements of the ‘closed 
circuit” systems of this country, as it gives a 
steady current under all conditions, does 
not need particular attention, and its pro- 
ducts are of commercial value. The partic- 
ular kind of battery to be selected for any 
given service depended on the nature and 
amount of work to be done, and several in- 
stances were given illu trative of this point. 
A good battery should have a high electro- 
motive force and a low internal resistance. 
When the internal resistance of a battery is 
high, the energy of the current is partly 
wasted in overcoming it, so that in all kinds 
of apparatus, electrical or mechanical, the 
resistance or frictioa should always be a 
minimum. 

The electric energy of the battery is di- 
rectly obtained by burning zinc in the bat- 
tery.. If it were equally possible to provide 
electric power from the direct consumption 
of coal, which is much cheaper (and there 
are those who consider such a thing as not 
at all improbable) there would be every rea- 
son for the belief that enough electricity 
might be generated and collected from the 
fires in our grates and furnaces to supplant 
the ordinary geverators at present employed 
for the production of electric currents. 

Mr. Frank Kitton will lecture on the 
simultaneous transmission of telegraphic and 
telephonic currents over a single wire, at the 
next meeting of the society. 


-_> —— 
Electrical Phenomena on a Mountain. 


In confirmation of the observations of M. 
F. (Science, viii., p. 564) in relation to elec- 
trical phenomena on Lone Mountain, near 
Bozeman, I beg leave to call attention to the 
fact that more than twelve years ago Mr 
Franklin Rhoda, assistant topograpber, in his 
‘* Report on the topography of the San Juan 
country” (vide F. V. Hayden’s Report of 
U. 8. geological and geographical survey of 
the territories, for the year 1874, pp. 456- 
458; also p. 461), gives a detailed and gra- 
phic account of similar electrical manifesta- 
tions, experienced by Mr. A. D. Wilson and 
himself, at station No. 12, on one of the 
peaks of the San Juan Mountains, in August, 
1874, at an altitude of 13,967 feet above the 
level of the sea. 

An interesting and significant circum- 
stance recorded by Mr. Rhoda, was the fact 
that there was a sudden and instantaneous 
cessation of the distressing electrical mapi- 
festations whenever a stroke of lightning 
took place, to be speedily renewed by the re- 
turning tension of the electricity. He says: 
‘‘The sharp points of the hundred stones 
about us each emitted a continuous sound, 
while the instrument outsang everything 
else, and, even at this high elevation, could 
be heard distinctly at the distance of fifty 
yards. The points of the angular stones 
being of different degrees of sharpness, each 
produced a sound peculiar to itself. The 
general effect of all was as if a heavy breeze 
were blowing across the mountain. The air 
was quite still, so that the wind could have 
played no part in this strange natural con- 
cert; nor was the intervention of a mythol- 
ogical Orpheus necessary to give to these 
tracbytic stones a voice "—John Le Uonte, of 
Berkeley, Cat., in Science. 


-_—>- 


A Chat Along 6,000 Miles of Wire. 

The Baltimore and Obio Telegraph Com- 
papy comes to the front with the longest tele- 
graph circuit on record, the New Orleans 
office exchanging gieetings with New West- 
minster, B. C., over 6,000 miles of wire. 
Over this 6,000 miles of wire Operator O'Leary 
exchanged Christmas greetings with the New 
Westminster operator, and whiled away a 
few minutes in telling that lightning pounder 
how pleasant it was to spend the holidays in 
the land of perpetual summer, instead of per- 
petual winter.—J, O. States, 


Graphic Description of the Chicago Fire 
Alarm System. 


In the Chicago Fire Alarm Office in the 
City Hall is found a piece of apparatus not 
described in any electrical catalogue. It 
might be called a fire engine switchboard. 
It is of the plug variety of board, made of 
white oak and filled with irregularly placed 
holes with plugs. It has been called a chess- 
board. There are but a few men in all this 
great city who can or ever do play upon this 
peculiar board, and everything must be in 
perfect accord; that is, every circumstance 
must be perfect, or no game would ever be 
played upon it, 





It is necessary there should be a fire. 
There is a second alarm necessary. The 
player must be a marshal of the fire army of 
the city. Then the game may be played. 
The player, his eye fixed upon an orange- 
hued map alongside the board, when there 
has been an alarm, figures out the locality by 
hunting a numbered pimple on the map. 
Certain engines have responded, and their 
houses are vacant. Now the game com- 
mences. The plugs, representing the en- 
gines, are pulled, and an empty hole shows 
an empty house. A bell rattles on a circuit 
which runs through the district where the 
fire is, and a telegram from the chief orders a 
second alarm sounded. Certain engines 
which before had only hitched and stood 
wailing, now dash from the opening door and 
rush like mad to the fire. Corresponding 
plugs are pulled, showing more empty houses. 
A void is made in a thickly settled portion of 
the city, and the void is to be filled. Engines 
outside these vacated portions are ordered in. 
It is as if one corps of an army had been 
ordered to active duty, and a second had 
occupied their camp. That is exactly what 
it is. The marshals are generals of the 
army—Marshal Swenie is commander in- 
chief. The general who is playing the little 
game on the plug board says to the operator: 
‘*Send thirty-four to thirty-one’s house.” 
The operator calls and adds 
which means ‘‘answer on the 
telephone,” and the captain receives his 
orders to move down and occupy the vacated 
quarters. Other engines are ordered in. 
Another alarm, perhaps, brings 34 to the 
front of battle, and a machine still further 
away may be ordered down. If the fire is a 
‘‘rager,” and hard to control, still further 
orders from the ‘* headquarters in the sad- 
dle,” may order individual apparatus to the 
front. The little game of chess is as com- 
plicated by this time as the most difficult 
Morphy ever tackled, albcit it is somewhat 
different—but in its results far more im- 
portant; 536 boxes have the power to open 
up a game on the mysterious little board— 
the little campaign map. The army com- 
manded by General-in-Cbief Swenie has a 
numerical roll of men and officers amounting 
to about 470 individuals. Where a military 
command is made up of horse, foot, and 
artillery, the fire army is made up of engine 
companies, hook and ladder companies, 
chemical engine companies. The depart- 
ment has also a navy contingent. The fire 
boat Geyser for river work lies in wait at the 
junction of one of the west side streets and 
the south branch, ready for duty when an 
alarm comes from a point within the reach 
of this naval adjunct. There will be another 
of these soon. Then there is a skirmish 
company beyond the city proper, which com- 
bines a hose cart and a chemical engine and 
does duty at Lawndale. There is also a 
sort of high range engine of attack which 
has no parallel in military. A species of 
giant—helpless in itself, but powerful with 
the aid of other engines, almost to create a 
second flood, This is a water tower with a 
horizonial delivery, which is raised to a little 
above the level of a fire in the upper floor, 
and delivers its ‘‘ hot shot” of cold water in 
perfect torrents. The sapper and miner 
division of the army is composed of ex- 
perts who handle this and the extension 
ladders, 





The battle ground of the department 





covers over thirty-seven square miles, and 





the distance between the extreme north and 
south stations is about seven miles. 





Every house has acopy of a printed run- 
ning card, which shows what portion of the 
army and what generals will attend the fire, 
and excuse for failure must be extremely 
potent to prevent punishment. Chief 
Swenie and his first assistant, Marshal 
Musham, are both severe, but conscientious 
disciplinarians, and no partiality bas ever 
been charged against either. 

And all this huge army, commanded by 
one master mind, would be comparatively 
worthless but for the part electricity plays as 
chief aid-de-camp. 

———_+e—__—_ 


The Okonite Cables. 


The cut on this page represents the new 91 
conductor telegraph cable of the Okonite 
Company, which is being extensively used 
by the Western Union and other companies. 
The Okonite insulating material is very tough 
and elastic. It does not become soft and 
plastic at a high temperature, or hard and 
brittle ata low temperature, and consequently 
it is less liable to mechanical injury in hand- 
ling, during the extreme cold of winter and 
the heat of summer. 

The Okonite Company state that they are 
able to make a splice that has as good in- 





OKONITE 91 ConpucToR CABLE. 


sulating properties as any other part of the 
wire or cable, without increasing the diame- 
ter to any noticeable extent ; the size of the 
wire or cable offers no impediment to the 
use of this method, and as splices have con- 
stantly been a great source of annoyance in 
underground work toall manufacturers, their 
improvements in this direction will be appre- 
ciated. 


———-—_ 6 
Welding by Electricity. 
A Beston exchange says: ‘‘In the issue 


of Dec. 18th, in the article describing Prof. 
Elih: Thomson’s process of welding by elec- 
tricity, the statement was erroneously made 
through misunderstanding that Prof. Thom- 
son happened upon the discovery recently in 
the course of his experiments with electric 
lighting apparatus. The interesting fact is 
(und Prof. Thomson is entitled to full credit 
for a process which promises to become of 
the greatest practical importance) that the 
process was carefully thought out years ago 
and not discovered accidentally. Neither has 
it any connection with the important services 
which he has rendered in the field of electric 
lighting, but is entirely an independent 
matter. Those of our readers who over- 
looked the article mentioned will do well to 
refer to it, bearing in mind the corrections 
now made, as it is worthy of even more at- 





.... The excellent quality of the work done 
by the American Electrical Works of Provi- 
dence, R. I, is universally acknowledged, 
and the gentleman who designs their annual 
calendars is possessed of rare and exquisite 


taste. The calendar for 1887 is a work of 
art. 

..-. The new electric fire alarm proposed 
for Norfolk, Va., which it is thought the 
council will adopt, sends in the alarm to the 
engine house, police headquarters, rings the 
bell and opens the stable door, se that all the 
driver has to dois to get in his seat and go, 
the front doors being opened at the same 
time that the harness is dropped. 

.... Messrs. Partrick & Carter’s catalogue 
and price-list for 1887 is bountifully illustra- 
ted, and covers the field of electrical supplies 
most thoroughly. A view of their extensive 
salesrooms and works at 114 South Second 
Street, Philadelphia, is given on the cover. 
The business of this company is constantly 
increasing, and their standing in the electri- 
cal field is of the best. 

.... In repairing the government telegraph 
cable which crosses Vineyard Sound from a 
point east of Tarpaulin Cove, Naushon to 
Cedar Tree Neck, Martha’s Vineyard, it is 
found that it had been chopped off after 
being subjected to a great strain. It was 
probably raised on an anchor fluke and with 
the tidal current running strongly, so that the 
cable held the vessel nearly s'ationary until 
it was cut. There were several marks of an 
axe on the cable near the break, which is 
two-thirds the way across from Naushon. 
When it was laid, the shore ends were placed 
in trenches from below low-water mark to 
where the land wires were joined, but the 
cable had been pulled so forcibly that the 
Naushon end was broken from the wire, and 
the cable had been dragged out from under 
the stones and gravel that covered ii into 
deep water. 

.... Frederick Davies, superintendent of 
the Central and South American Telegraph 
Company at Lima, Peru, died in this city 
last week. He had been suffering from 
acomplication of diseases for several months, 
and recently a vacation was given him to 
visit New York in the hope that the voyage 
and the change might be a benefit to him. 
He had been so weakened by his illness that 
he was unable to withstand the extreme 
change and he died soon after his arrival, 
Mr. Davies had been in the employ of the 
Central and South American Telegraph Com- 
pany since its lines were opened in 1881. 
He had served previously in the Anglo and 
the Eastern telegraph companies, and was 
well known in Europe as a skillful electri- 
cian and telegraph manager. He was held in 
high esteem in the companies wi'h which he 
had been connected. 


.... Mr. Sandford Fleming has received 
cable information tbat a Pacific cable com- 
pany has been formed in London under the 
name and title of ‘‘The Pacific Telegraph 
Company, Limited,” with a capital of 
£2,000,000 sterling, in £10 shares, for the 
purpose of establishing, maintaining and 
working telegraphic and other communica- 
tions between Australia, New Zealand and 
other places in the Pacific Ocean, Africa 
and America. The articles of incorporation 
were registered in London within the present 
month. A subsidy of £50,000 per annum is 
expected from the Home Government, and 
it is estimated that the various colonial gov- 
ernments will co-operate. It will be seen 


that the company, which is composed of the 
following, is a strong one: Lord Milton, Sir 
J. P. Corry, M. P.; Sir Daniel Cooper, Bart. ; 
Lord Folkestone, Hugh G. Reid, Sir Alfred 
Slade, Bart.; J. H. Heaton, M. P ; Hon. E. 
M. Young, Sir Donald A. Smith, Sandford 
Fleming, Sir Samuel Wilson, E. G. Finch 
Hut on, Capt. Ed. Ward Palliser, Randolph 
C. Want, Sir W. J. Clark, P. Perkins and 
Sir George Coote. Tbe company are now 
awaiting replies from the various Colonial 





tention than it has received.” 


governments before commencing operations, 
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* * The Lane & Bodley Company, of Cin- 
cinnati, have been awarded the contract for 
a pair 24x60 Corliss engines, four boilers, 
cable driving and tension machinery, a com- 
plete plant for two cables for the Mt. Auburn 
Cable Railroad of that city. 

* * The Ries Electric Railway Manufac- 
turing Company has been organized under 
the laws of Maine for the purpose of equip- 
ping electric railways and manufacturing 
and dealing in inventions, materials, appli- 
ances and apparatus that may be used on or 
appertaining to electricrailways. Following 
are the officers: President, Robert F. 
Straine; treasurer, H. H. Honore, Jr.; di- 
rectors, Robert F. Straine, H. H. Honore, 
Philip T. Nickerson. Capital stock, $1,- 
000,000. 

* * An American correspondent in an 
English paper thinks there is a big boom 
ahead in accumulators. He writes: ‘‘ Since 
Mr. Vail left the American Bell Tele- 
phone Company a year ago, his move. 
ments have been wrapped in some mystery. 
The secret is now out. Mr. Vail has gone 
into the accumulator business with the de- 
termination to make of it a still greater con- 
cern than ever the telephone has been. He 
and his friends have acquired the exclusive 
rights in the States of the patents for 
accumulators of Faure, Volckmar, Sellon, 
Swan, and many others. He has himself 
visited Europe two or three times during the 
year, and on one occasion took back with 
him a party of 20 electricians who had been 
specially trained in the manufacture of the 
Faure and Sellon accumulators at Millwall, 
London. It is stated thut Mr. C. A. Faure 
has been engaged as chief of the experi- 

‘ mental and laboratory department, and that 
Mr. W. W. Griscom will be engineer of the 
new factory started by Mr. Vail at Newark.” 

» « The decision of the Board of Arbitra- 
tors in the suits of Bent, Ingham and Downs 
against the Erie Telephone Company has 
been overruled by Judge Thompson of the 
Superior Court, on the grounds of the objec- 
tion made by Hon. G. F. Richardson last 
week. It will be remembered that when the 
arbitrators announced their decision they 
neglected to state that ‘‘the claim of $1,000 
made by William H. Bent against the com- 
pany was a demand note overdue.” This 
they attempted to do on the following day, 
but Gen. Butler objected, saying when the 
arbitrators made their first report they were 
discharged avd could not organize again 
without the consent of both parties. Mr. 
Richardson, couns+] for the plaintiff, then 
announced that he would claim before the 
court that the period of the arbitration was 
illegally extended. When the matter was 
submitted to the arbitrators it was agreed 
that the suits should be settled within six 
months. Owing to the numerous delays 
this was found impossible, and at the session 
of the arbitrators in July last, Mr. Richard. 
son announced that he had made arrange- 
ments for a European trip and requested that 
the period of arbitration be extended in the 
interest of his clients. A document was 
drawn up containing a provision for this ex- 
tension, and was signed by both parties to 
the suit. Through some oversight it was not 
sworn to before a justice of the peace, and 
the shrewd lawyers for the plaintiff availed 
themselves of that technicality. Judge 
Thompson took the matter under advise- 


ment, and as before stated, decided that the 
verdict of the arbitrators was illegal. Gen. 
Butler, J. N. Marshall, and William H. 
Anderson, who believe that the objection 
will not be sustained by the Supreme Court, 
have entered an — from Judge Thomp- 
son’s decision. y advice of counsel, the 


Erie Company paid the fees of the arbitra- 
tors (about $4,300) and if Judge Thompson's 
decision should be sustained by the Supreme 
Coart the defendants will be out that amount 
and the case will have to be tried again, if 
the plaintiffs care to push their claims for 


salary. 





The Theory of Combustion of High 
Explosives. 
Continued from Page Three. 

the earth’s atmosphere, and the explosions 
which have often been noticed are simply the 
effect of concussion against the aeriform 
anvil where the atmosphere is far less dense 
than it is here. 

So it is in the case of a nitro-glycerine ex- 
plosion, the rock strikes against the air with 
such velocity that it has the effect of a solid 
mass, and the rock is shattered. 

Let us now reconsider the graphic symbol 
of nitro-glycerine (Fig. 1) and see if there 
is anything else peculiar about the arrange- 
ment of the atoms. 

I have referred to the little dashes which 
are between the letters, which represent 
atoms, as bonds of chemical affinity. It is 
well-known to chemists that the integrity of 
every complex molecule depends on the mul- 
tivalence of one or more of its atoms 
Everyone knows that nitro-glycerine is made 
of nitric acid and common glycerine. The 
formula of nitric acid is H N O, or we may 
write it graphically 


oo (™z8) 


In the right hand portion of the nitro-glycer- 
ine molecule (Fig. 1) may be seen three nitric 
acid molecules, only their hydrogen atom has 
been replaced by a group of carbon and 
hydrogen atoms. 

Much has been said of the electro-chemical 
theory first stated by Lavoisier and elabora- 
ted by the great Swedish chemist Berzelius, 
and we remember that according to this 
theory allthe metals and metaloids can be 
arranged in a table so that every element is 
electro-positive to all that proceed it, and 
electro-negative to all that follow it. Let 
us once more write the symbol of nitric acid 
in the light of the electro-chemical theory, 
remembering that hydrogen is positive and 
(N O) is negative to oxygen, and that the 
oxygen atom acts very much like a bar 
magnet with one positive and one negative 
pole. 

+ -+ - 
H — 0 —(N O,) 

Here we see manifestations very similar to 
that polar force known as magnetism. In 
the nitro-glycerine molecule the positive 
itom of hydrogen is replaced by an atom of 
carbon which is positive on the side towards 
he negative side of the oxygen, and is nega- 
ive towards the hydrogen atom. In this 
way the large and complicated molecule of 
nitro-glycerine is held together in something 
the same way as a number of small magnets, 
aggregated with their opposite poles touching 
each other would adhere until some extrinsic 
energy forced them outside of one another’s 
polar attraction. Nor is the above statement 
of facts an isolated one. The molecule of 
every chemical compound is built up in pre- 
cisely the same manner, the atoms displaying 
bonds of affinity which find the most start- 
ling analogy in magnetic force and magnetic 
induction, for atoms which possess but feeble 
polarity of their own can be made to show a 
strong polarity by their proximity to other 
radicles of greater power. 

I have said it isa most striking analogy, 
and this paper would be indeed incomplete 
if I did not emphasize the fact that perhaps 
after all it is only an analogy. Atomic 
affinity is almost magnetic polarity. Per- 
haps ina better understanding of the facts 
we may sometime be able todemonstrate that 
such is actually the case. 

1 do not know how to state this better than 
by quoting again from the able investigator 
who has given this subject the earnest study 
of a lifetime. ‘‘Theories are means, not 
ends ; but they are the appointed means by 
which man may raise himself above the low 
level of merely sensuous knowledge to heights 
where his intellectual eye ranges over a 
boundless prospect which it is the special 
privilege of the student to behold. What 
though his vision be not always clear, and 
his imagination fill the twilight with decep- 
tive shapes which vanish as the light of 
knowledge dawns ; yet to have enjoyed the 
intellectual elevation, is reward enough for 
all his devotion and all his toil.” 


ALLAN V. GARRATT, 
Boston, Mass., Jan. 8. 





Montaud’s Accumulator. 


The qualities which are chiefly required | 
for an accumulator, are : Ist, the duration ; 
2d, the energy, or rather the rapidity of the 
production of electricity. 

‘The lead plate must be perfectly homo- 
geneous, and upon the lead peroxide should 
be formed instead of being applied upon tke 
positive plate. 

The plates must show neither bendings nor 
foldings to not be liable to get out of shape. 

They must be sufficiently strong that the 
passage of the current does not cause any 
curving over them and so that, while sup- 
porting the layer of peroxide, their thickness 
be such as to furnish successive coatings of 
peroxide, under the influence of the current, 
during a long duration. 

This thickness will have the advantage of 
permitting the straightening of the plate, 
should it have accidently assumed a curved 
shape, and there will then be no occasion for 
fearing to see the peroxide peeling off. - 

This leads to the doing away of the expres- 
sion ‘‘ weight,” which simply corresponds to 
duration and can be replaced by the expres- 
sion ‘‘ surface.” 

The negative plate must be in the same 
conditions as the positive plate, should the 
shape only be considered. Only, it must be 
covered with a thick layer of pure lead, from 
which the capacity of the apparatus chiefly 
depends. 

The pure lead, under the form of lead 
moss, and deposited hy electrolysis or brought 
in by being formed, will require an energetic 
compressing to adhere to the sheet or body 
of lead, so as to constitute part of it to such 
an extent that it shall not be liable to get 
detached therefrom, should the plate even 
pass from a curved to a flat shape. In 
short, the two plates (positive and negative) 
must be perfectly homogeneous, one of 
smooth lead covered by the making of a 
layer of peroxide, the other one also of 
smooth lead covered with reduced lead. 

The whole being without mixture of bodies 
or oxides mechanically deposited. To obtain 
the second condition above referred to, viz., 
the rapidity of ‘‘ the furnishing of electricity,” 
the following means are required : 

1. As great a surface as possible. 

The chemical actions taking place directly 
as the extent of opposite surfaces, it is clear 
that an accumulator of two square meters in 
surface will produce twice as much electricity 
as another of one square meter. 

To this rapidity of production there cor- 
responds a proportional rapidity of accumu- 
lating or of charging. 

2. A most exactly even distance between 
each one of the plates, or rather of each one 
of the parts of said plates between them- 
selves. The exactness in this case isthe more 
necessary that the chemical actions take 
place in reverse ratio to the square of the 
distances and that one millimeter in the dif- 
ference of distance apart between two points 
is sufficient to greatly affect the production 
of electricity. Let us add here that a correct 
proportion in the contacts, that is to sayin the 
sundry connections between the plates,is not 
less necessary. 

In other terms, should an accumulator be 
constructed so as to furnish 50 amperes, the 
contact must be capable of carrying a cur- 
rent of 50 amperes without getting heated, 
and ought not therefore offer a sensible re- 
sistance. 

Lead, having a conductivity about twelve 
times smaller than pure copper, should have 
a section twelve times larger. 

This is a very important precaution, one 
which too often is neglected. 

8. Another essential condition is that all 
the solderings and all the plates be entirely 
immersed in the liquid, so that two -trong 
terminals only rise up from the acidulated 
water to form the end connections. Yet 
these two rods should be coated with an in- 
sulating varnish, from their lowest part up 
to some height above the surface of the 
liquid. All of itin view to avoid loss by 
local action. 

The liquid must be composed of 13 parts 
of water and of two parts of ordinary sul- 
phuric acid at 66° Baumé. This proportion 
is necessary to hasten the reduction of the 





| sulphate, which can only take place when 


the water is strongly acidulated. The pro- 
portion of acid should not be increased, 
otherwise the resistance of the liquid would 
also increase and thereby the internal resist- 
ance of the accumulator. 

Any communication with the ground pro- 
duces undesirable shunting, and as a result 
a considerable waste of energy. 

The accumulators must therefore be abso- 
lutely insulated, and any communication 
with the ground is to be avoided. 

These are about all the theoretical condi- 
tions which they must observe in practice in 
the present state of science when they want 
to construct a good accumulator. 

The ‘‘Montaud” accumulator, shown in 
the figure, is of ‘‘Planté” kind, and the 
modifications introduced in Planté apparatus 
refer to the following points. 

1. Rapid storage. 2. Great surface. 3. 
Manner of obtaining a symmetrical distance 
between the plates. 

According to the inventor it presents many 
advantages. 

1. Its duration (after six years, it is still in 
perfect state). 2. Its charging rapidity. 3. 
Its much greater production. of electricity 
than in other systems for a given surface. 
4. The easiness for manipulations and 1e- 
pairing without any especial knowledge being 
required. 5. Its small weight relatively to 
its productior of electricity. 6. Its capacity, 
weight for weigbt, greater than in other sys- 
tems in use. 7. Its strong build, which saves 
it from any accident which a disproportionate 
charge or discharge might tend to produce. 

There are meanwhile a few details upon 
the composing of the plates. 

The oxides of lead and litharge, more 
especially,are more or less soluble in concen- 
trated alkaline solutions and heat helps much 
their dissolving. 

Should they, then, plunge two lead elec- 
trodes in an alkaline-saturated bath, where 
they have dissolved litharge in excess, and 
should they send through it a current of 
proper tension and volume, there will be 
deposited upon the anode a layer of per- 
oxide of lead, varying in thickness with the 
strength of the current, and it will be more 
or less rich in oxygen, according to the tem- 
perature of the bath. 

Lead and cobalt are the only two metals 
the anode of which, in certain conditions 
which practice alone can indicate, instead of 
gradually melting, as happens in galvano- 
plasty, yet covered with a layerof peroxide, 
while the cathode, nevertheless, gets covered 
with a layer of reduced lead. ‘ 

In this case the liquid of the bath fur- 
nishbes the two deposits, while in galvanoplasty 
it isthe anode which furnishes it to the 
cathode. 

Preece’s works have settled that to form a 
common accumulator they have to use a cur- 
rent of proper tension, the total strength 
of which must amount to about 1,000 hour- 
amperes. 

With such a direction, they put in the 
baths a number of plates, sufficient to form 
an electrode surface representing 1.10 M. O.? 
about; they send through said electrodes a 
current having a tension corresponding to a 
regular production of 600 amperes, which 
amounts to 34 milli-amperes per square centi- 
meter. 

There are nine plates in each bath, eight of 
which only are useful. 

The bath is traversed by a current of 600 
amperes, giving 74.5 amperes per plate, 
which during half an hour represents 37.2 
hour-amperes. 

When tbey want to bui!d up an accumu- 
lator of medium size, say of 4 square meters, 
containing twenty-nine plates, twenty-eight of 
which shall be useful, they will obtain ap 
apparatus which, after getting out of the 
bath, shall have received twenty-eight times 
87.2 hour-amperes, or 1,043 hour-amperes. 

They will have, then, obtained in half an 
hour the conditions set down by Preec., in- 
stead of requiring a much greater length of 


time. 

Ali the principle of the manufacturing lies 
in ‘sending, in an efficacious manner, cur- 
rents of great strength, thereby shortening 
in proportion the time of the building up of 
the plates,” 
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Of two plates manufactured as just said, 
one becomes positive, and gets covered with 
a more or less thick coating of peroxide of 
lead. When it leaves the bath, it undergoes 
several manipulations, and several washings, 
after which it can be mounted with other, to 
make an accumulator ready to be charged, 
and to work. 

The second plate, the negative one, has be- 
come covered with a thick layer of lead 
moss; it is carefully washed, kept in water. 
and not in cofitact with the air, and submitted 
toa very great pressure When it leaves the 
press, it looks like a common sheet of lead; 
the physical porosity has disappeared, but 
the chemical porosity remains entire. The 
last one, however, is the only interesting one 
in accumulators. 

As soon as the negative plate has been 
treated in this manner it is ready to be 
mounted. 

We could not end better this note than by 
quoting Dr. d’Arsonval’s opinion, a well- 
known authority, and who has kindly given 
us the results of trials upon a type of accu- 
roulators such as we have just described. 

‘* Montaud’s accummulator,” he reports, ‘‘is 
of “ Planté” kind, it is to say a surface 
accummulator. Its mechanical construction 
seems to me well planned. The wood comb- 
ings, which maintain the distance between 
the lead plates to prevent their mutual 
coming in contact, render the apparatus very 
strong. 

“The lead plates thus form a whole which 
can be got out of the cell without trouble, 
which permits to inspect them from time to 
time. 

‘«The building up process which is used is 
ingenious and rapil. To give to one square 
meter of lead a capacity of 20-hour amperes, 
one-quarter of an hour only is required. I 





MontTaup’s ACCUMULATOR. 


have on several occasions witnessed this fact 
at the factory. This is a real advantage, for 
to obtain the same result with the ‘‘ Planté” 
process months would be required, which 
would preclude the industrial use of the 
apparatus. This building up will allow of 
being furthermore simplified. 

‘« Therefore, ina mechanical and manufac- 
turing point of view, all seems to me well 
planned about it. 

‘* Let us consider the electrical side of the 
question. I had, in my trials, more particu- 
larly in view the model No. 2, which offers 
a surface of two — meters and a weight 
of ten kilograms of lead. 

* As soon as it has been built up, this ap- 
paratus, after having received a saturating 
charge, has shown to me a total capacity of 
62-hour amperes. As in ‘ Planté’s” ac- 
cumulator, this capacity will go on always 
increasing by use. A very simple modifica- 
tion, which I have indicated to the inventor, 
permits to at least treble at the beginning 
said capacity; experience has entirely con- 
firmed this inference from theory. 

‘«The normal rate for charging is 10 am- 
peres per square meter. For discharging 
it is double, that is to say 40 amperes for the 
model in view. 

‘This apparatus has always given me, when 
discharged, 40 amperes when the tension was 
1.85 volt, during one hour or one hour five 
minutes. The discharging must not go far- 


ther at this rate, which corresponds to 2-5 M 


of the total capacity. 

‘* The charging was done in two hours at the 
rate of 20 amperes without any sensible loss 
of electricity. 

‘* Montaud’s accumulator No. 2 : 

‘“* Weight of lead......... 10 kilograms 
‘*Total capacity..........- 62 hour-amperes 
** Maries 44.2. - -bpeon + oda 2M. C.* 

‘* Charge, at the rate of 
‘‘ Discharge, during 1 hour.40 amperes (*) 

(1) Since the time when these trials were 
made (September 8, 1885), the above figures 
have been replaced by the following ones : 


‘: Weight of lead.......... 10 kilograms 
‘** Total capacity........ .100 hour amperes 
** SaPMROS. . . .5.cheo00 cgnien 2 square meters 


‘Charge, at the rate of. 20 amperes 
‘‘ Discharge, at the rate of. 40 amperes 68.5 
hour amperes. 





‘The accumulator now considered could 
then store, if required, six hour amperes per 
kilegram of lead, and give back a current of 
four hour amperes per kilogram, without po- 
larizing. But its chief quality lies in its long 
duration. The positive plates of ‘* Planté” 
kind show little decay by working, and do 
not require to be replaced, as is the case 
with many other accumulators. Practically 
this is a valuable feature which greatly com- 
pensates for the small capacity of this kind 
of apparatus. Besides, in many cases, a 
great capacity is not necessary. For in- 
stance, in electric lighting. when accumula- 
tors are used as regulators, or so to say, as 
electrical fly wheels in respect to the ma- 
chine. To my own point of view what is to 
be required from an accumulator, is: 

‘‘ First, duration, and second, energy, or 
rather rapidity of surrendering electricity 
per kilogram. With this double end in 
view, the accumulators of ‘‘ Planté” type, 
consequently Montaud’s accumulator also, are 
very s.perior to accumulators’ the plates of 
which have been built up indepth. Asa 
matter of fact, the Jatter must have their 


[positive plates changed after a constant 


service of some duration, and are unable to 
give back more than one ampere’per kilo- 
gram, while accumulators of ‘“ Planté’s 
type last almost forever, and can give out five 
or six amperes per kilogram, according to the 
thickness of the lead plate. 

**T am therefore of the opinion that Mont- 
aud’s accumulator is a very practical one, 
being a great improvement upon “ Planté’s ” 
and perfectly capable to now enter in com- 
petition with the other systems now in use.”’ 
—La Lumiere Electrique. 


———_-gpo———— 


Splendid Showing of the Incandescent 
Electric Light of the Brush-Swan Com- 
pany. 

No better indication of the growing de- 
mand for the incandescent light need be 
given than the following partial list of 
installations recently made by the Brush- 
Swan Electric Company, of New England. 
The beautiful white light of the incandescent 
lamp of this company is particularly popular 
among the New England mills, and the com- 
pany is crowded with orders. The follow- 
ing is the list, with the location and number 
of lamps: 

Milford Electric Light and Power Co, 


ore . os a 
Morris Machine Works, Baldwinsville, 

ge SO Oe ee ee ee ee ee 100 
Para Rubber Shoe Co., South Framing- 

ee Ss eee 950 
Pelgram & Meyer, Boonton, N. J...... 300 


Russell & Irwin Mfg. Co, New Britain, 
aS etd ss Se epee nee eee Se 100 
Remington Paper Co., Watertown, N.Y. 200 
Rawitzer Bros., Stafford Springs, Conn. 150 
Stamford Mfg. Co., Stamford, Conn.... 100 
Standard Silk Mills, Phillipsburg, N. J. 300 
H. B. Smith Co., Westfield, Mass...... 150 
Skaneateles Paper Co., Skaneateles, N.Y. 75 
Sun Electric Co., Woburn, Mass.. .... 
Taunton Electric Light Co., Taunton. 


SGT cited vaccesduenee eeber ioe 
United States cruiser ‘‘ Boston”........ 350 
Amoskeag Paper Co., Amoskeag, N. H. 75 
Allen Bros , Sandy Hill, N. Y.......... 450 
Geo. L. Adams & Co., Stroudsburg, Pa. 75 
R. H. Brown & Co., New Haven, Conn. 150 
Bigelow Carpet Co., Clinton, Mass...... 300 
Brigham Factory, Whitman, Mass...... 300 
Geo. E. Davis, Saccarappa, Me......... 450 
Derby Paper Co., Birmingham, Conn... 150 
L. L. Dean & Co., Amsterdam, N. Y... 100 
Edwards Mfg. Co., Augusta, Me....... 500 
Ellsworth Electric Light Co., Ellsworth, 

a > ee ae 9°0 
Fairfield Electric Light and Power Co., 

eh le i 650 
Chas. 8. Higgins & Sons, Brooklyn B50 
Koch & Shankweilder, Allenton, Pa..... 450 
Dr. H. H. Kane, Islip, N Y........... 75 
Lycoming Tannery, Williamsport, Pa . 150 

orris Mark, Herkimer. N. Y.......... 150 
James K. Mosser, Allentown, Pa...... 150 
Mosser, Keck & Co., Allentown, Pa.... 150 
Meriden Britannia Co., Meriden, Conn.. 200 
Moore, Ames & Thompson, Bellows 

tee terre 75 
Willimantic Linen Co., Willimantic, 

COO, BE Eee 6 ce 0.0 vee ote Made Gare 
F. G. Wicks, Skaneateles, N. Y........ 75 
Winston Gas Light Co., Winston, Conn. 300 
Stott Woolen Co., Stottville, N. Y...... 300 
Julius Converse Stafford Springs, Conn. 150 
Mauser Mill Co., Treichlers, Pa ....... 150 
Calumet Woolen Co., Uxbridge. Mass... 500 


Worcester Carpet Co., Worcester, Mass. 340 

Also W. R Vanderbilt’s residence on Fifth 
avenue in this city, and his steam yacht 
‘‘Alva,” probably the finest private bes t in 
the world, are to be lighted by Swan 
lamp. 





—— The city of Memphis solicits bids for 
erecting electric light plants for the better 
illumination of the city. 

—— Ata meeting of the committee on 
street lights of Nashua, N. H., open bids for 
lighting the streets with the electric lights 
were received, and the Nashua Gas Light 
Company was awarded the contract. 

—— The Suburban Electric Light Company 
has completed its works in Brookline, and 
by the first of next week they will be in run- 
ning order. The quarterly dividend of the 
Brookline Electric Light Company of 14 per 
cent. is now payable. 

—— In the common council of Lynn, Mass., 
the committee on fuel and street lights were 
instructed to contract for not more than 100 
electric lights, at a cost of 47} cents per 
light. The committee on ordinances were 
instructed to frame an ordinance forbidding 
the use of salt on the horse railroad tracks. 


—— The location of the Newton Electric 


+ | Railroad was not granted by the Board of Al- 


dermen of 1886, but was referred to the 1887 
Board. Large numbers of inhabitants of the 
many villages united for legislation into one 
city own a horse and carriage—and dislike to 
have their streets spoiled for driving by the 
building of street railway. It is the opinion 
of the inner circles of Neapolitan politicians 
that a right to build a street railway to be 
operated by electricity will be granted in the 
early spring. ‘ 

—— Professor Barrett, the city electrician 
of Chicago, under whose guidance the elab- 
orate system of underground conduits for 
telegraph wires was developed, has proposed 
an ambitious plan for lighting the entire city 
with electricity, claiming that it can be done 
much more brilliantly and at less expense 
than by the use of gas. The city contem- 
plates trying the system this year to the 
extent of placing electric lamps along the 
banks of the Chicago river and at the ap- 
proaches to the bridges. 


—— oe ——_ 


Electric Light and Gas Companies, 

The electric light has in many ways proved 
its great advantage over gas, especially in a 
sanitary point of view, and is gradually 
superseding gas in many directions where 
the latter has been in use. This is recog- 
nized by the gaslight companies themselves, 
and as our contemporary, the Herald, re- 
marks: ‘The action of the Boston Gas- 
light Company in petitioning the Legislature 
for permission to supply electric lighting to 
its customers is significant.” 

It is significant indeed, indicating that this 
rich and powerful corporation very natur- 
ally desires to preserve a monopoly of fur- 
nishing light to the people. 

Light, water, mail service and telegraphic 
communication are now public necessities 
that should not be in the hands of powerful 
monopolies, who use their privileges to ex- 
tort all the public will bear in the matter of 
charges, or who neglect to improve the 
quality of service or material until forced 
into it by an indignantcommunity. This we 
hope our legislature may consider before 
hastily giving to any corporation or company 
privileges by which they may enrich them- 
selves at the expense of the public necessi- 
ties. 

That any corporation should receive a 


good and fair remuneration on its invest- 
ment goes without saying, but in the matter 
of furnishing the necessities we have men- 
tioned, due caution should be used that the 
privilege does not get into the hands of any 
corporation or set of men without being sur- 
rounded by sufficieut safeguards—such con- 
ditions as will ,revent public complaint being 
ignored or the greed of great gains to inter- 
fere with prompt performance of duty in 


‘furnishing the best material at the lowest 
300 | price, after ensuring a moderate profit to the 


corporation.—Boston Commercial Bulletin. 
—— > —— 


For Hotel Clerks to Remember. 


For the benefit of the man who ‘blows 
out the gas” it should be generally known 
that the administration of a few drops of 
acetic ether on a lump of sugar will usually 
revive people who have become insensible 
from the effects of illuminating gas. Hotel 
clerks should paste this item in their hats. 
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—— Permission will be sought by the 
council of Columbus, O., to issue bonds to 
secure the lighting of the city by electricity. 


—— The lighting system of the Cumber- 
land Mills, Me , when completed will be large 
enongh for a fair-sized town, comprising 800 
incandescent and 20 arc lamps. 


— As will be seen in our business 
notices, the city of Kewanee, Ill., is ready 
for the electric light. Mr. H. H. Perkins is 
the leader in this sensible move. 


—— The Fostoria (Ohio) city council has 
entered into contract with the electric light 
company of that city for thirty-seven addi- 
tional street lights, at an annual expense of 
$3,000. 


—— The electric light in the Pittsburgh 
parks is giving fine satisfaction. They are 
all on # special line and are carefully watched, 
and an arrangement has been made with the 
police to report by telephone whenever there 
is any trouble on the line, so it can be reme- 
died immediately. 


—The Edison Electric Light Company, of 
New York, has begun in the U. S. Circuit 
Court at Trenton 11 separate suits against 
Westinghouse, Church, Kerr & Co., of East 
Orange. N. J., representing the Westing- 
house Electric Company, of Pittsburgh, Pa., 
for alleged infringement of patents covering 
the system of incandescent electric ligbtiug. 
Injunctions and orders requiring accounting 
to be made by the defendants are asked for. 


— The Westinghouse Electric Light 
Company has purchased the entire property 
lately occupied by the Union Switch and Sig- 
nal Company, Pittsburgh, and are installing 
a large plant of new tools. The testing room 
is one of the largest in the business, power 
for which is furnished by two Westinghouse 
engines of 200 horse-power each, so coupled 
that a large number of dynamos may be 
tested at once and for a long run. The 
Switch and Signal Company has purchased 
property at Swissvale, and is erecting new 
works, together with cottages for employes. 


-— The following incorporation is an- 
nounced from Albany: Consolidation of the 
Edison Electric Light Company with the 
Edison Company for Isolated Lighting, 
forming the Edison Electric Light Company. 
Combined capital stock, $2,080,000. Term 
of existence is forty-nine years. The amount 
of the capital stock of the new company is to 
be $1,294,200, each share $100 par value. The 
principal business office to be in New York 
city, but a part of the business to be carried 
on in South America. The trustees are : 
Charles Batchelor, Thomas C. Buck, Charles 
H. Coster, Noah Davis, Thomas A, Edison, 
A. Foster Higgins, Edward H. Johnson, F. 
S. Smithers, Anthony J. Thomas, John 
Tomlinson, Spencer Trask, Erastus Wiman, 
J. Hood Wright. 


—— The Thomson-Houston Electric Light 
and Power Company, of Quincy, JIl., has 
made extensive changes and improvements 
in their plant during the past year. Three 
new and improved Ball engines have been 
provided for the electric light station, and a 
complete complement of steel boilers has 
been supplied All of the street lamps are 
new, the old single lights havirg been re- 

laced with the latest improved double 
amps. The lines bave also been rebuilt in 
several localities. There are now 151 street 
lights, besides the large number of elec'ric 
lamps in stores and business houses, makin 
Quincy one of the most brilliantly lighte 
cities in the West. Nearly fifty miles of 
wire are required for this vast lighting 
system. In the business portion of the city 
the lamps are located at every street intersec- 
tion ana in the residence localities at every 
alterna'e corner. The system embraces 
every section of the city, and all the work 
done by the company is of the most durable 
and substantial character. Arrangementsare 
now being completed for istoeinginn the 
Sawyer-Man incandescent electric light A. 
portion of the necessary machipery has 
already arrived, and within a very short time 
the smaller lights will be available for busi- 
ness houses and residences, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JAN. 
4, 1887. 





355,330 Underground wire and steam conduit; 
Sylvanus D. Locke, Hoosick Falls, N. Y. 

355,382 Electrical indicator; William H. Chap- 
man and Berbard C. Donahue, Portland, Me. 

355,383 Telephone signal; Charles E. Chinnock, 
Brooklyn, N. Y. 

355,384 Electric 
Brooklyn, N. Y. 

355,400 Mastarm for electric lamps; Thaddeus 
B. Keeler, Danbury, Ct. 

355,420 Prevention of induction in electric cir- 
cuits; John O. Stockwell, Burlington, Kans. 

355,423 Terminals for electric conductors; 
Frank C. Watkins, Philadelphia, Pa., assignor, by 
mesne assignments, to the United States Kroto- 
phone Company, New York, N. Y. 

355,424 Telephone receiver; Frank C. Watkins, 
Philadelphia, Pa., assignor, by mesne assignments, 
4 ag nited States Krotophone Company, New 

ork, } 

355,425 Central office telephone switchboard ; 
Frank C. Watkins, Philadelphia, Pa., assignor, by 
mesne assignments, to the United States Kroto- 
phone Company, New York, N. Y. 

355,431 Telegraph receiving instrument; William 
Arthur, Gainesville, Fla. 

355,434 Electric clock winding attachment; Jos. 
Broich and ao E. G. Luebke, Brooklyn 

a Method of suspending aoaie’ lights: 
Henry E Edwards, Providence, R. I., assignor of 
one-half to the American Electrical Works, same 


alarm; Charles E. Chinnock, 


ace. 

355,446 Safety circuit for electric lights; Edwin 
T. Greenfield, New York, N. Y., assignor to himself 
and Sigmund Bergmann, same place. 

355,468, 355,469, 355,470 Railway telegraphy; 
Lucius J. Phelps, New York, N. Y., assignor to the 
Railway Telegraph Company. 

355,401, 355,492, 355,493 Cable hanger ; George L. 
Wiley, Brooklyn, N. Y., assignor to the Standard 
er Cable Company, Pittsburgh, Pa. 
355,548 Signal box; August Meyer, Baltimore, 
, assignor to J. Frank Morrison, same place. 

355, 611 Coupling for electric wires; Henry 
Howson, Philadelphia, Pa. 

355.662 Printing telegraph; Daniel E. Pike, New 
York, N. Y., assignor of one-half to Ralph W. 
Pope, Elizabeth, N. J. 


BUSINESS NOTICE. 


“In making the statements which follow bio can verify 
each and all of them as facts. Mr. Edward P. T ope pore of 
Temple Court |7 Beekman St.,| New York, is a g man to 
bring your patent cases to, for he is thorou ghiy versed in 
all the ins and outs of a Patent Attorney’ duties. ‘The 
following are some of his qualifications ; Graduate of 
Stevens Institute as Mechanicai Engineer. For four years 
tutor of classes of young —_ in mathematics and experi- 
mental physics at Elizabeth . rved professionally 
as Electrician and Chemist i in ‘the Swan Electric Company 
of New York for two years. of past 
a Patent Attorney at Rs Park Row, New York. was Pore 

nointed,to sacceed N.S. Keith, of ar tent seene of the 
Elec trical World and Associate Editor. N. Ceith is 
known as the Translator and Reviser of Schelien’ 's Treatise 
on “Dynamo Electric Machin’ Mr. Thompson for 
two years personally ted all the pat- 
ent business of  Blecbrical Worle Patent Agency, and 
is the author of a series articles in said paper upon 
** Analytical and denemavio Method of Inventing, ” which 
were widely known and favorab! Mr. 
is a member of American Institute of Electrical Engineers 
and American Society of Mechanical Kngineers. He 18 
author of the “Expansion of Polynomials, " which the 
ablest mathematicians of the world universally commend.” 

-New York Observer. 

















Baker & Co., gold, silver and platinum refiners, 
assayers and smelters, 408, 410, 412 and 414 N. J. R.R. 
ave., Newark, N. J. Platinum for all purposes, any 
degree of hardness or size. Wholesale or retail. 
Native or scrap platinum, melted, refined or pur 
chased. 





MORE AND BETTER LIGHT WANTED. — Ke- 
wanes, Ill., wants to figure with a few of the best 
Electric Light Companies on a plan of 150 to 200 
incandescent and ten to fifteen arc lights to start 
with. 

For full particulars, address H. H. Perkins, 
Kewanee, Il. 





THE ANNUAL MEETING 


The Wational Elestne Light, Asse's 


WILL BE HELD IN PHILADELPHIA, 


—AT THE— 
HOTEL LAFAYETTE, 


—on— 


TUESDAY, FEBRUARY 15, ’87 


AT 12 O’CLOCK M. 


The Executive Committee will meet 
atthe same place on Monday the 14th, 
at3 P.M. 

Members requiring Hotel Accom- 
modations will please address, 

A. J. DE CAMP, 
Chairman Executive Com., 
Stating what is required. 








racic iroees Detroit Electrical Works 


DEALERS IN 
MANUFACTURERS OF 


ELECTRICAL APPARATUS 
ELECTRIC SUPPLIES, 


Telegraph and Telephone Supplies, 
No, 1408 Penna, Avenue, 
Ypp. Willard’s Hotel, WASHINGTON, D. Cc. | 


CARBONS 





INCLUDING 
Medical Batt Skeleton and Box Bells, Burglar’ 
FOR ARCLIGHTING, "°1" PAtstiss’ Annunciators, Fire Alarm Boxes, Alarms, 


Pins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 


South Western Electrical Supply Company, 


1304 ST. LOUIS AVE., “STATION A.,” 
KANSAS CITY, MISSOURI, 


DEALERS IN 


ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS. GLOBES, 
CARBONS AND OIL A SPECIALTY, 


HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Model and Experimental Work a specialty. 


Special Tools and Dies. 
53 and 55 North Seventh Street, Fhiladelphia. 


Only Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO, {im’d, 


PITTSBURGH, PA. 


UNITED ELECTRIC COMPANY, | 


SALT LAKE CITY, UTAH, AND CHEYENNE, WY0., | 
Dealers in Electrical Apparatus and Supplies. | 
| 








We have special facilities for furnishing material | 
and doing work in U*3h, Wyoming, Idaho, Montana 
and Washington Territories at Eastern prices. 


UNITED ELECTRIC COMPANY, 
Post Office Box 27 Post Office Box 5 574, 
SALT LAKE CITY, ‘UTAH. | CHEYENNE, WY OMING 


KANSAS ELECTRIC CO. 
185 Kansas Ave., Topeka, Kansas. 


DEALERS IN 


Hotel Annunciators, Burglar Alarms, Fire Alarms, 
ae ys | Poles, Electric Bells, Electric 
Gas Lighting and Electric Alarm 
Matting. 

ESTIMATES GIVEN ON ELECTRIC LIGHT PLANTS, 


Fire Alarm Systems and Private 
Telephone Lines. 


\ PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 











| Nos. 











Fig.255 
——MANUFACTURERS OF—— 


BOTH ARC AND INCANDESCENT, 
In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 








THE ONLY GENUINE 


BCLANCHL DISQUE BATTERY 


Is THAT MADE BY 





THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


IF DEALERS HAVE NOT THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICE LIST. 








None of the Imitations Compare with it 1s Efficiency. 


THE LECLANCHE BATTERY CO. 


Gtandard . Wilectrical .. Works, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST’S® MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
iss” ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES, a3 
Cincinnati, Ohio, U. 8. A, 


THE LECLANCH: 
SNS ae 





GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label. 


GENUINE DISQUE POROUS CELL. 
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ELECTRICAL TEST INSTRUMENTS. 


MADE BY THE ELECTRIC MFG. CO. OF TROY, N.Y. 
GOODS FROM STOCK IN NEW YORK. 
VITRITE AND LUMINOID COMPANY, Agents, 14 DEY ST., N. Y. 


The Mather Dynamo-Electric Machines 
ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC. 


NO REVERSING, 
NO WATER, 
NO NOISE, 
NO SPARK, 


SATISFACTION GUARANTEED. 


Manufactured by 


ihe Eddy Electric Mfg. Co. 


42 UNION PLACE, Opposite the Station, 
HARTFORD, CONN. 
@sEND FOR CIRCULAR. 


THE UNION FIRE ALARM CO, 


145 Broadway, New York, 


ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE 


Fire Alarm System 
EVER DEVISED. 
PARTICULARLY ADAPTED to SMALL CITIES and TOWNS, 
——Correspondence solicited and Estimates furnished. ——- 


THE 


Americal Bell Telephone Compeay, 


95 MILK ST., BOSTON, MASS. 






































This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 








SS FP DWTBD ) 


ELECTRICAL ACCUMULATOR CO, 


MANUFACTURERS OF 


STORACE BATTERIES 


Orrice: 44 BROADWAY, NEw YORK. 


Factory: NEWARK, N. J. 








PHOSPHOR BRONZE 
TELEPHONE WIRE. 


SPRING SHEET and SPRING WIRE for 
ELECTRICAL APPARATUS. 


THE PHOSPHOR BRONZE SMELTING CO., LIMITED. 


S5Ii2 ARCH ST., PHILADELPHIA, PA. 


Owners of the United States Phosphor Bronze Patents. Sole Manu- 
facturers of Phosphor Bronze in the United States. 


HARD RUBBER. 


For all Electrical Purposes, In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Tele- 
phone Receivers, Battery Cells, Electric Lamp Switch Handles, etc., etc. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEW YorRete. 


an Electrica 


z te aoe te 


== 


‘rade- 





Marks. 


. Picapther- Bionge. is 








W. H. SAWYER, 


Src’¥ AND 
Wy, ELECTRICIAN, 


EUGENE F. PHILLIPS, 


PRESIDENT. 


pt" 













MANUFACTURERS: OF PATENT FINISHED 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


HARRY HALL, 





Agent. 





PROPOSALS 


—FOR— 


Lighting Streets. 











Proposals will be received by the 
Council of the Borough of Plymouth, 
Luzerne Co., Pa., for putting in and 
maintaining ten (10) or more electric 
lamps for lighting the streets of said 
Borough. Proposals must be made for 
lighting until midnight and for the 
whole night. All proposals must be 
made in writing and presented to the 
secretary, on or before the 7th of Feb- 
ruary, 1887. The Council reserves the 
right to reject any or all bids. 


A. W. MOSS, Secretary. 
Plymouth, Pa., Jan. 8, 1887. - 








H. G. CHENEY, 


New York Office, 145 Broadway. 
Chicago Office, 117 and 119 Lake St. 


P. H. WOODWARD, Secretary and Treasurer. ROBERT CHENEY, Vice-President. 
R. H. MATHER, Con. Electrician. 


President. 
N. T. PULSIFER, General Manager. 





THE MATHER ELECTRIC co. 


HARTFORD, CONN., 


Sole Manufacturers under all the Patents of Richard H. Mather for 


Electric Lighting and Transmission of Power. 


\ Also Sole Manufacturers under all the Patents of Charles G. Perkins for 


Incandescent Lamps and Appliances for Incandescent Lighting. 





EXECUTIVE OFFICE, HARTFORD, CONN. —_ 
Cincinnati Office, Carlisle Building. 
Atlanta Office, 16 Nerth Broad Street. 








—The Anti-Magnetic Shield is an absolute protection fi 
P ROTECTION F OR WATCHES. all Eicsaie and Magnetic ~erOrnTey Ciel tia: hailed 


to any watch. Full Experimental Exhibition and Examination, also full assortment of the 


watches complete at 


F. S, GILES, Agent, or GILES, BRO, & CO., Chicago, Tl, 


ANTI-MAGNETIC SHIELD & WATCH CASE CO., 18 John St., New York. 





12 


ELECTRICAL REVIEW 





January 15, 1887 












THE 





NATIONAL CARBON CO. 





CLEVELAND, OHIO. 





MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—T H E—— 


SOLAR CARBON & MEG. CO. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 
life. Selling Agents : 


8. B, RICHARDS, M’p’r 


General Eastern Office, 


VITRITE & LUMINOID CO., 








14 Dey St. NewYork. |! 555. 34 st., Philladelphia. 





A PERFECT ELECTRIC LICHT CLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 


U. Ss. A., 





MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





4x10 inches. 


ELECTRIC-LIGHT GLOBES 





SEND FOR PRICE-LIST. 





——# i ~ ® > 


LINTLE-Me DONALD OUT-OUI. 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS. 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY CO. 


Manufacturers of and Dealers in 


RLECTRIGAL JNSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
- quantities. 

















We Manufacture the Celebraied Wallace Diamond Carbons 
for Electric Lights, which are Supcrior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 


TO ANY ADDRESS FREE OF CHARGE. \ 





~ THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 Dey Street, New York. 





‘| D. W. Baker. 


EDISON LAMPS. ocvas | 
3g to 6 Candle Power—Special, 185 ohm Resistance MORE a ae 
Lamps, Battery 7 Lamps of 16 Candle Power, POWER < | as 
25 to 40 Volts. USING al =s 
$1.50 EACH. LESS ra = S= 
er cent. disc: it, wh rderi i 
ane l rates on large orders. ee ee pra ar wy Ges 
STOUT MEADOWCROFT ComPY. ANY OonmMa. 
82 and 84 FULTON STREET, NEW YORE CITY. Ww | 4 a 
P.O. Box 2411 OTHER °,'=<= 
WHEEL. - = 











STANDARD 


Electrical Test Lnstraments, 


Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c, 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c, 
Electric Mfg. Co., Troy, N. ¥. 


OFFice. 311 River STREET. 





JAMES LEFFEL «& Co. 
SPRINGFIELD, O.. on 110 LiBERTY ST., N.Y. 








ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Aannunociator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


ac aioe We do not brag about our Carbons, but we 
‘challenge the World to produce a better. 





Bcownise & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 











@atent applied for.) 








Cc. oO. Baker, Jr. 
BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. BR.R. Ave., NEWARK, N. J. 


! Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


JOHNSON HEAT-REGULATING APPARATUS. 


Can be attached to any kind of heating opeenins ever made, and by its use the heating of buildings toa 
uniform Somperatare is accomplished. be kept at any temperature desired, p Saereng saving fuel, 
Aiscoentort health. the cracking of —_ one: 2 ture and pictures,and t' he danger of fire by over 
heating. This apparatus applies ounaky well to all’ forms of heating and sie wn devices, the thermome- 
ter in the room autumatically governi ng the temperature. It is invaluable in Public Buildings, Private 
Residences, Business offices, Hospitals, Churches, Schools, Conservatories, Factories, etc. 


SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington Stzect. 


Poole & Hunt's Lieffel ‘Surbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. = 
2” Special attention given to Heavy Gearing. Shipping facilities the best ia all directions. 














POOLE & HUNT, Baltimore, Md. 
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THE WESTINGHOUSE MACHINE CO. 


SALES LIST FOR NOVEMBER. 1886. 

























H. P. H. P 

South Side E. L. Co., ‘ ‘ Pittsburgh, Pa. 150 Brainard & Shephard, - - - - Albany, N. Y. 25 

2d order, = ve 150 Henry Warden, - ‘ - - - - Philadelphia, Pa. 25 

Union Switch & Signal c o, 6th order, sa ” v6) Crown Mills, . ‘os ££ s - Marcellus, N. Y. 25 

East End E. L. Co., - 2a order, ee = (o 8S. R. Cain, - Bristol, Vt. 25 

3d order, “ vd 5 Wabash, St. L. ‘& Pacific R. R. 3a order, Ft. Wayne, Ind. 25 

Brush Electric Light Co, 2d order, Buffalo, N. Y. 60 Minneapolf& Gas Light Co., - Minneapolis, Minn. 25 

McConway & Torley, - 2d order, Pittsburgh, Pa. 60 * 2a order, 25 

Winona Paper Co - - 4th order, Holyoke, Mass. 60 Thos. Henshall, - - Paterson, a J. 15 

New York Manhattan R. E oo, * New York. 60 E. Balbach & Son, -_ - "15th order, Newark, N. J. 15 

Mather Electric Co., - Hartford, Ct. 60 Gas Engine and Power Co., New York. 15 

- 2a order, “A Hi 60 Roulleaux, Dugage & Co., 2a order, Suresnes, Fr. 15 

eee city. E. L. Co., - - - - Jefferson City. Mo. 60 Shickle, Harrison & Howard, 2d order, St. Louis, Mo. 15 

oo E. L, € - - - - - Wahoo, Neb 60 Mctvord, Ford & Co., - « - Colfax, W. T. 15 

} c ‘Livingston &C 0., - - - - Little Falls, N. Y, 45 Decatur Furnace Co., : - pe catur, Ala. 15 

Weidman Silk DyeingCo, - - - Paterson, N. J. 45 Lawrence Machine Shop, 15 5th order, | sawreuce, Mass. 10 

Miller, Broudy & Co., - -  - + Alexandria, La. 45 16th order, Te 10 

E. L McLain Mfg. Co., 2d order, Greenfield, O. 45 oY Wait, Son & Co., : : - - sandy Hill, N. Y. 10 

Van Deventer & Horne, - Plainfield, N. J., 35 F S. Cole, - - - - Grundy City, Ta. 10 

“The Public Ledger,” 2d order, Philadelphia, Pa. 35 Union Pacific R. R, - 24 order, Omaha, Neb. 10 
- = 3d order, - in 35 Geo. C. Howard, . 2s -* 5 Philade phia, Pa. 

és 4th order, y 35 Merritt W. Burwell, - - - - - New Haven, Ct. 5 

“4 “* 5th order, 4 nsf 35 Westinghouse Electric Co., 3d order, Pittsb. rgh, Pa. 5 

% Balbach & Son, - - 14th order, ie nts 35 Lawrence Machine Shop, 37th order, Lawrence. Mass, 5 

Wolff & Hamaker, - - - - - Chambersburg, Pa. 35 ” - - 18th order, - “s 5 

Imperial Guano Co.,  - - - - - Norfolk, Va. 35 J. A. Diamond, - : - . - -  Indianoplis, Ind. 5 

Chandler & Price. Cleveland, O. 35 F. i Yandle, - - - + - Santa Rosa, Cal. 5 

Wabash, St. L. & Pacific R. -R. 2a order, Ft. Wayne, Ind. 35 Aberdeen Packing Co. - - + = Astoria, Or, ) 

Barnes Bros., - Maquoketa, la. 35 one 

A.J. Mullen, - - - - - : - Selma, Ala. 35 Tota, 56 ENGINES, 1975 


Sales Department for the U. 8. Conducted by 
WESTINGHOUSE, CHURCH, KERR & CO., 17 Cort- | PABKE, Lae . on. Salt Lake, Utah. 


landt St., N. ¥.; 98 Fourth Ave., Pittsburgh,Pa. | DP. A. PKINS & CO., ag mtg N.C. 
FAIRBANKS, MORSE & CO., Chicago, Il. | ko oitin MIDDLETON, Mobil Fo - 
FAIRBANKS & CO., St. Louis, Mo. | KEATING IMPLEMENT & MACHINE CO., Dallas, 
PARKE & LACY, San Francisco, Cal. | Texas. 





WESTINGHOUSE, CHURCH, KERR & CO. 


17 CORTLANDT ST., NEW YORK. 98 FOURTH AVENUE, PITTSBURGH, PA. 
Engineers and Contractors for Central Stations for Incandescent Lighting on the 


WESTINCHOUSE ELECTRIC COMPANY’S SYSTEM. 


Isolated Incandescent Plants. Direc'-connected Centrifugal Pumping Machinery. 
Steam Power Plants for Manufacturers. Designers of Sp cial Applications of Steam Power. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


MANUFACTURERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. 


It is believed that the advantages of our system place us beyond competition. 
Capital investing for dividends will do well to close no contracts till our proposals are considered. 


The Westinghouse Electric Company, - - =<: Pittsburgh, Pa. a ae 


EDISON LICHT. EDISON LICHT. 


The Edison United f 


65 FIFTH AVE., 


Mic, Company, 


NEW YORK. 
Estimates Furnished 


For use in Mills, Hotels, 














For Isolated Plants, 


Theatres, Steamboats, etc. 


LEATHEROID. HECLA ELECTRIC LIGHT COMPANY, 


MANUFACTURERS OF THE 


Jackson Dynamo-Electric Machines, Lamps, Ete, 


For Arc and Incandescent Lighting, 
Size A, capacity 20 16 c. p. lamps Price, $160 
Size B, capacity 8016 c. p. lamps. Price, $260 
Size Cc capacity 50 16 c. p. lamps. Price, $340 
—ALso— 
ELECTRICAL SUPPLIES OF a? KINDS 
ALWAYS IN STOCK 
Estimates for complete Electric ” Light and 
Steam Plants made on application. Send 
for Circular, and mention this paper. 








The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pure 
poses, costing less than any other Insulating material of its class. Furnished In Sheets 
and Tubes of various thicknesses. 


EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samnlec and Pricee. 


MAGNETO SIGNAL BELLS. 


No Battery Required. 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 


OFFICE: 
We wake a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of —— years, 















26: E. 42d St., New York. 
our — for the prompt execution of large orders are aad 


“lose attention given to furnishing samoles for special orders. —- and Thermostatic Fire-Alarm Apparatus. 
VIADUCT MANUFACT URING co OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 


LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 

} oF BADTIMONR=I. FALSE ALARM WHEN THE CIRCUIT IS 
mA. OC. DAVIS, President: A.B. PROAL, Secy. & Treas. [J BROKEN ACCIDENTALLY. 

| Oflce, North-West Corner Charles and German Streets, « 


Our patent hydro gerbes  ieeeeains is ornamen 
ELECTRICAL GOODS OF EYERY DESCRIPTION. 





mtal, ad- 
justable and never ailing, closing or 7-4 the circuit with 
great eee, and does not Sa itself by use. A sample ther> 
—- mailed on receipt of one dollar. 
rial rights and licences can now be negotiated. 
\ eee a were Mekadenes Ghee Alarm | | Thermostat Two-thirds Actual Size SEND FOR CIRCULAR TO 
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WESTERN ELECTRIC COMPANY, 


CHICAGO—NEW YORK—ANTWERP—LONDON. 


Telegraph & Telephone Apparatus & Supplies. 





| 
' 
' 


— +> 2ee +— 


‘ 


The Best of Everything at Bottom Prices. 





Roberts-Brevoort Electric Co. 


(LIMITED,) 








Manufacturers of 


THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


The Per-O ide 
Our dry Bat- 


These batteries have each about 1.8 volts 
Battery is intended for severe open-circuit work. 
1 van’ | issomething entirely new. It is put up ina seuied 
im cell; mo fluid to spitl; can be used in any position. 

1 Liberal trade discount. Send for Price List and Circular to 
the company’s office. 
Per-Oxide Battery e ° ° 
Dry Battery . e . 


4 206 Broadway, New 


$1.00 
$1.50 


York. 


FOR SALE BY ALL DEALERS, 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candie Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 
P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


ALL, of the ACTUAL 


——_AND—— 


PRETENDED 


Advantages in Arc Lighting An- 
nounced in Chorus by our lively 
Competitors are 


DEMONSTRATED BEYOND QUESTION 


IN THE 


WATERHOUSE SYSTEM. 


Creat Saving of Power, 
Instantaneous Automatic Regulation, 
Noiseless, Steady Lights, 
/ The Only System in the World, 
Right hand of fellowship to the Cas Interests, 
Etc., Etc., Etc. 

















THE WATERHO 


Factory, Colt’s West Armory. 


ad 
USE ELECTRIC AND MFG. COMPANY, 


HARTFORD, CONN. 





CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


FRANKLIN 8. CARTER. 


PARTRICK & CARTER, | 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, PHILADELPHIA, PA 


New Taneve Buckeye Automatic Cur-Orr Eneines. 


pi tid 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation g d el f- tained Automatic 
=. Cut-off Engines. 12 to 100 H.P. for driving Dynamo Machines 
§ a SPECIALTY.—Illustrated Circulars with various data as 
5 to practical Steam Engine Construction and performance, 
free by . Address 


BUCKEYE ENGINE €0., Salem, 0. 


= — 











wi" 


i os? 
aa EE 
SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Aner, Soa. New York 


NSON, cor. Clinton and Jackson Sts.. Chicago, TM. 


ROBINSON @ CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO., Minneapolis, Minn. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Entire free- 
dom from hissing and flickering in our Are Lights, and long life and great bril- 
— in our Incandescent Lights. : 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
___ Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Hartford, Conn 


New York Office: 
No. 44 BROADWAY. 





Congcetiont Electric Co. 


101 BANK STREET, 


WATERBURY, CONN, 


Zines, Leclanche Zines, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 





- 


& CO., 








CAS FIXTURE 











—S=$<IA NDF ACTORERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application 


836 & 638 BROADWAY. 
NEW VORK 


J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


2716 to 2738 Salmon St., Philadelphia, Pa. 


Wellington Belt Holder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. B.Santley & Co. 


WELLINGTON, 0. 





GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 





WOOD AND BRONZE PUSH RBUTTONS, 
BURGLAR ALARM SPRINGS, 





H. M. RAYNOR, 


No.25 BOND ST., 
NEW YORK. 


Established 
(859. 












Al) Torms 


FOR 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 














ouR NEW 


LECLANCHE FARADIG MEDICAL BATTERY 


| Our Leclanche Faradio Medical Battery is of a new and entirely original design. 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the clothes, stain the hands and make the con- 
stant handling of such medical batteries absolutely dangerous. 

It is simplicity itself, and in ordinary use will ran ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 

There is no zine to raise or lower, no fluids to be renewed. 
is always ready, and does not corrode when not in use. Its first 
cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofore manufactured. 

The LECLANCHE FARADIC has three currents, is nickel- 
plated and mounted in an ornamentally covered case, Ses x034x 
54 inches in size, and sold at the low price of $8.50. 


E. S. GREELEY & CO. 


(Successors to L. G. TILLOTSON & 60.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH. TELEPHONE AND ELECTRICAL INSTRUMENTS 
~ and MATERIAL OF EVERY DESCRIPTION, 


Nos. 5 and 7 DEY STREET NEW YORK. 
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GREAT COMBINATION OF GAS AND ELECTRIC LIGHT INTERESTS =— 


THE AMERICAN SYSTEM THE PIONEER OF THE NEW DEPARTURE. 





ELECTRIC LIGHTING AS DEMONSTRATED BY THE 








AMERICAN ELECTRIC MANUFACTURING CO, 


EXECUTIVE OFFICES: 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 





OFFICERS: 


EDWARDS H. GOFF, President and General Manager; L. M. BATES, Vice-President; 


H. E. IRVINE, Secretary and Treasurer; JAMES J. WOOD, Electrician. 


GENERAL AGENCIES: 


American Electric Construction Company, 146 Broadway, New York—New York State. 

St. Paul Gas Co., St. Paul, Minn.—State of Minnesota. 

Citizens’ Gas Light Ge., Jacksonville, Fla.—State of Florida. 

Sowdon, Elder & Wright, 131 Devonshire St., Boston.—New England States (except Connecticut.) 


Pittsburgh Electric Company, Eugene Ingold, General Manager, 213 Wood St., Pittsburgh, Pa 


; Fr Western 
Pennsylvania, Ohio, Kentucky and West Virginia. 


J. M. Chipman, 19 North Pennsylvania St.. Indianapolis, Ind —State of Indiana. 
Markle Engineering Company, Detroit, Mich.—State of Michigan 


This company has challenged all other systems to a competitive test of merit without response. 
For completeness and simplicity of construction, durability and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, 


THE AMERICAN SYSTEM HAS NO EQUAL. 


The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rivai 


companies to the contrary notwithstanding. 


It still invites comparison, and stands ready to meet any known system of Electric Arc Lighting in open fair competitive tests, upon all points of superiority claimed for its 


apparatus whenever and wherever a sale is guaranteed to the winner. 


POINTS OF EXCELLENCE. 


The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits. 


It saves oil and commutator brushes. 


The American system needs less care, and is run at much less expense than any other system. 
Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 


Its lights are steadier, and it requires less skill than any other to operate its apparatus. 
This no other company can do, and it is this burning out of armatures in other systems that 


The American system guarantees absolute safety of armatures from burning. 
makes maintenance so expensive. 


The American company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. 
A new element of enormous power is now coming into the company’s concerns. 


ITS ALLIANCE WITH THE GAS COMPANIES. 


The gas interests of the 


country have been converted to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business 


alliance with the gas property of this company, is worthy of serious consideration of all purchasers of Electric Light Apparatus. 


Address all communications to 


AMERICAN ELECTRIC MANUFACTURING COMPANY, 


MUTUAL LIFE BUILDING, 


146 BROADWAY. NEW YORE. 





THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfec 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ all desirable qualities of Exzcrrro Aroc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 
was awarded the First Prize for the best system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 

The Thomsons-EFiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphlet will be sent on application. 





The 6. & O. Electric Motor Co. 


2 WALL STREET, NEW YORK CITY. 
—_———- 6, 


This Company is now prepared to furnish Motors of 
# horse power and upwards, of Unrivaled Efficiency, 
convenient in form, neat in appearance, cheap and durable, 
for Sewing Machines, Jewelers’ Lathe:, Dental Engines 
and other small power. Our Battery the most efficient ; 
furnishes ample power for motor or six candle lamp or 
cautery, etc. Also Special Motors for use on Lighting 
Circuits for larger power, and vice versa, with Steam 
Power for Electric Lighting in small quantity. 








THE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for” 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 





No. 159 Front Street, New York Citv. 


A CARD T0 THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison’s great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts, together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VANT CASES for the purpose of fraudulently 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 








TH E 


disonElectrieLight 60, 


i6and 18 BROAD ST., NEW YORK. 
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National Feed Water Heater. 


A BRASS COIL HEATER, 


Supplying feed water to the boiler at 206° to 212° F. A reliable and very 
effective heater. Over 1,500 in use in the United States. 


150 Electric Light Stations Supplied, and Orders being filled every week. 
Seventeen sizes manufactured, from 8 to 2,000 H.P. 
PRICES LOW AND SATISFACTION UNIVERSAL, 


THE NATIONAL PIPE BENDING CO 


84 River Street, New Haven, Conn, 


Coils and Bends of Brass and Copper Pipe Made to Order. 





JARVIS ENGINEERING CO., 
BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


‘TELL ENGINEERING COMPANY 


Contractors for Steam and Power Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET NEW YORK. 








ALL SIZES 
MACK 
QUALITIES. 


i\For ELECTRICAL PURPOSES. 
| EUGENE MUNSELL & CO., 


|218 Water Street, New York, 





There are new in use vier 45,0LU 


OTTO GAS ENGINES, 


A N Y OTHER GAS ENGINE 
Per Brake Horse-power, 
Works without 


boiler, steam, coay 
ashes or attend- 


Guaranteed to Consume 25 to 75 
Per Cent. Less Gas than 


ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
said electrical machin- 

spate ery for Telegraph 
‘nd Telephone as well as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


|N. E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


SAWYER-MAN ELECTRIC CO. | 


Licensed by and Succeeding to the Commercial Business of the 
Consolidated Blectric hight Company, 
——OWNERS OF THE SAWYER-MAN PATENTS.—— 






a aor a y 
L News for Boys and Girls!!! Young 
Jere A NEW INVENTION just pat- 
ented for Home use! 

Fret and Scroll Sawing, Turning, Boring, 
Drilling, Grinding, Polishing, Screw Cutting. 
Price $5 to $50. Sendé cents for 100 pages. 
EPHRAIM BROW®, Lowell, Mass 











GENERA OFFICES 


Mutual Life Building, 


No. 82 NASSAU ST., 


PHILADELPHIA OFFICE, 


No, 205 Walnut Place, 


BOSTON OFFICE, 


N. Y. City. No. 33 FEDERAL ST. 





The OUYNAM/ of this -ompany is AUTOMATIC in its regulation, and will Maintain a UNIFORV 
LIGHT. with ALv or ANY PORTION of the lightsin Circuit. Our LAMP will NOT BLACKEN and 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 


Pians and Estimates Furnished for ali kinds of Incandescent Lighting. 
ESTIMATES FURNISHED FOR THY THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 


STANDARD UNDERGROUND CABLE COM’Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-Pree'dent. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIRECTORS—Geo Westinanovust, Jr., Ricoarp S. Warne, MARK W. WarTson, Jonn H. ALZELL, 
RoBERT Prrcaren, O. T. Wartne and C. H. JACKSON. =? 











Manufacturers of 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome A ES eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N. Y. City, {ctaranteoa. | Hamilton Building, 91 6th Ave.. Pittsburgh, Pa. 


Guaranteed. 





NEW ENGLAND GLAss Works, 


29 MURRAY ST., NEW YORK. 


155 FRANKLIN ST., BOSTON. 





10 In.—Opal. 9 In.—3¢ Horizontal Roughed. 





WE MAKE A SPECIALTY 


ELECTRIC. GLOBES, 


OF ALL SHAPES, IN 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W .LLIBBHY &SON, 


BOSTON, MASS. 
SHIN D FOR PRICES. 
NEW YORK INSULATED WIRE CO. 


Insulated Wires and Cables for Aerial, Underground and Submarine use 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


33 Oliver St., Boston, 64 Broadway, N.Y. 144 Lake St, Ghicago, Ih. 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 

















SSMnuitz Pseczausmy Company, 
MANUFACTURERS OF 


SHULTZ PATENT FULLED [LEATHER BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
trength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 


»u is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
f 





TPCTRIC LIGHT RELT MADE. Aventsin ell cities. Send for trial belt 
FOREST CITY ELECTRIC WORKS, 
A= = = = SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWiItTtCcHueEes, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W. B. CLEVELAND, Prop. 
26 S. WATER S8T., CLEVELAND,O. 


VICTOR 
Turbine Water Wheel. 


> 2ee+ 





Handle Removable. 








The attention of Electric Companies is called to this celebratea water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL *& BIERCE MFC. CO., 


DAYTON, OHIO. 


«Please Mention this Paper.) 








— 








January 15, 1887 


ELECTRICAL REVIEW 17 














5 


Aerial or Underground. An 
Of Conducting Wires. meee 





GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION, 




























Does not deterio-. Marks* re Cmpana and Balata 

rate, and for ~~ ey pad Cord- 
é an 08, for 

underwater or Office, A oF 








ma underground 
is the most 
Reliable and 


Under round 
and Battery 
Uses. 























RIVER CapreEs. 
Gutta Percka 
Insulation. 
Any number 
of Vonduct- 
ors. 


Burglar 
Alarm, 
Annunciator, 
Electric Light 
and Gas Ligh 
ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
. Chatterton’s Compound 
a Jor Cable Splices, and Pure 

G.P. Goods of every variety 









= j . 
Acid Vessels, Pipes, Vats, Etc. Marks’ Compound Wire, for Battery Coppers. 


























E. 8. HAYDEN, Prest. and Treas, JOHN 0, FRANCIS, Seoy 


—THE— 


Waterbury Electric Co., 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 
Magneto Bells, Electric Light and Telephone Supplies. 


Send for our Prices Before Purchasing Elsewhere. 
Estimates Furnished on Special Instru- 
ments and Machinery. 





WATERBURY, CONN. 





MANUFACTURERS OF 


Automatic Cut Of Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability. 
STEEL Borters, Heaters, SHartine, Pvt- 
LEYS AND GEARING. 


THE LANE & BODLEY Co, 
265 to 273 Water &St., 
Cincinnati, O. 


NEW ENGLAND 
BUTT C0., 


Providence, R.L., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


"Felegraph, 
"Telephone 





, ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


—————— FINE CASTINGS A 
Le * SPECIALTY. ¢ 


16x24 DuUBLE BRALDER. 




















=FLECTRIC— 
= COMPANY, 


Ecectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 


















































Fittings for Incandescence Lamps made to order, includ- 
css Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


T ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 


23 Park Row, New York. P. 0. Box, 3,329. 











Arc Light, and Gas Companies 


Owing to Recent Improvements we now make a Specialty of 


CENTRAL STATION WORK 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 








YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 





FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting Go. 


59 and 61 LIBERTY ST., NEW YORK. 
216 LA SALLE ST., CHICAGO, ILL. 
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LONZ> 


CHAS. A. CHEEVER, WLLLARD L. CANDEE, 


PRESIDENT. 





am 


TRADE MARK. 


THE OKONITECO. 


13 PARK ROW. 


INSULATED WIRES AND CABLES. 


PHILADELPHIA BRANCH. 
Novelty Electric Co., 


MINNESOTA BRANCH. 
| Minneapolis Electric Co., 
MINNEAPOLIS." 


CHICAGO BRANCH. 
1022 Opera House Building, 
CHICAGO. 





TREASURER. 


5th and Locust Sts., Philadelphia. 


ANSONIA BRASS & COPPER C0, 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff 'St.. New Yor stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C. P. Incandescent Lamps, at any point on an aro-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can'be used with any make of crodaee . 

Any number of the lamps can be turned on or off without afocting the rest. 

Invaluable to arc ee companies as & means by which they can secure customers, from one up, for incan- 
jescent lighting anywhere on their circuit, without involving the large expense for incandescent lighting piants, 
© the necessity of getting a large number of subscribers to commence wit. ddress, 


THE BROWN ELECTRIC CO.., 
400 WOOD ST., PITTSBURGH. PA. 








DA Y'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products. The — high standard and uniform 
quality of Kerite is the result of 30 years’ experien 

The attention of TELEPHONE MANAGERS is. eapecially asked to our ANTI- 
in the ren ly TELEPHONE CABLES, they being the most practical and durable 
in the mar' 

ELE EGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MAMINEC UNDERGROUND WORK a ape Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’ Agent, 
16 DEY STREET, NEW YORK, 


The Brash-Swal Eletrie Light 


OF NEW ENGLAND. 


W. L. STRONG, President. cena McFALL, Secretary. 
‘A. D, JUILLIARD, Mg R. W. ABORN, Treasurer. 
JO POWELL, General Manage 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM 1S AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 





3 -€ ‘ondue tor 


Aerial 
Telephone Cable. 





THE Arc Lights of various Sizes. 
SYSTEM } Are and Incandescent Lights from one Dynamo and Circult. 
incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC C0. 


The Sole Manufacturers, under all the patents of Charles * = for Electric Lighting, Storage 
Batteries, Carbons, pag Plating Machines, Electric Motors. 

WE FURNISH THE ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000, and up to 100,00 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45H. P. 

Over twenty different styles of are lamps, for indoor and outdoor use, and for tower lighting. 











MACHINES INCANDESCENCE LIGHTING, 


adapted for use with Swan Incandescence lamps. These machines are automatic and do not require 
the use of any switches or resistances outside of the machine to govern the current. Will run any 
og the machine, without change of speed and with- 








number of lamps from one up to the full capacit 
out the use of any apparatus outside of the mac 


Our prices are lower than other makers. 


Storage Batteries, for Incandescence Lighting and for Electric Motors. 
the only practical ones offered in the market. 


CARBONS For ARC LAMPS. 


‘yur carbons are the purest and best made. hea have the largest and most fully equipped carbon 


factory in the world, and our prices are very low 
MOTORS. 


Our storage batteries are 





ELECTRIC 


We have commenced tke manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economicai 
prod - - rs of power and will be largely used by Lighting Companies and others where small powers are 
require 


THE BRUSH ELECTRIC CO. cveceienao,,v.5.4. 








FOREST CITY CARBON MFG. Co. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


PRIDGEPORT BRASS CO. 
WIRE «no ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a ne 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. 


JARVIS ENGINEERING CO., 61 Oliver St., Boston.| TANNER & DELANEY ENGINE CO., Richmond, Va. 


4 N «, St. Louis, Mo. MORTON REED & CO., Baltimore ‘Ma 
we ENGINEERING CO., St a 9 HORT TILLER, Dantiile. va. ’ 














J. F. RANDALL, Warren, Ohio 
OHN R. MARKLE, Detroit, M W. R. BURGESS, Greensboro, N. C. 
i. Bo SutTA ACHINECO. sue oc cket St.,Phil. ,Pa.| W. 8. JOHNS, Pensacola, Fla. 

FH H AYWAKD. 81 Lake dt., Chicago, Il. &. 8. PEGRAM, Macon, Ga. 


T. W. ANDERSON, New Orleans, La | Je Ae HAUSER, Montgomery, Ala. 


. P. HAMPSON & CO., 36 Cortlandt St., New York.) 
vyiies Marshall, 
Manufacturer of ELEcTRICAL CONDENSERS. 
STANDARDS A SPECIALTY. 
Building. 


Rooms 2 and 4 Universit 
Corner Waverley and University Places, New York. 





THE 


Parker-Russell Mining & Mite, Ct. 














ELEATHER | ee 


MOST RELIABLE FOR DYNAMOS ANP 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth. and without stretcLing 
Write te for particulars and pricesto 


CHARLES. A. SCHIEREN & CO 
Manufactarers and Tanners of Oak Leather Belting 
and Lace Leather, 





PINE STREET, 


ST. LOUIS, MO. 


711 
47 Ferry Street, New York. 
16 ARCH ST., PHILADELPHIA, 86 FEDERAL S7., BOSTON 











